
y Annual Guid Guide To User Groups—256 listings! 

FOR COMMODORE PERSONAL COMPUTER USERS 

AN THE. 
64&128 

SURVIVE? 
4 Experts Predict 
How These 
Superstars 
Will Adapt 

PLUS— 

11-All' New. Programs! 

SUPER 128 GRAPHICS 
Hi-Res Screen Show 
and. Math Graphics. 

MOB MAKER 
Pro-quality sprite 
editor.loaded with 
advanced features 

HI-RES SCREEN DUMP 
For 64, 128, Plus/4, 16— 
our fastest ever! 

And More! 

6 

05 

| 



lly, The Right Stuff" 
-NWY Times (Aug, 25, 1987) 

Strap yourself into Chuck Yeager’s Advanced Flight Trainer.” 
The only flight simulation co-designed by the greatest test 
pilot ever. And withaetion so fast, even experienced pilots 

‘auger in: The right stuff is right here. 

Testithe limits of 14 different 
J aircraft using Yeager’s own 
© eValuiation checklist. From the 

Classic WWI Sopwith Camel to 
je mach-speed SR-71 Black- 
itd, Push the experimental 

v PG-12 to the edge of space. 

Fly formation on Yeager's wing 
through Dead Man's Sialom. 
Catch the breathtaking fear of 
a Hammerhead stall, the 
adrenaline rush of an aileron 
foll, the thrill of your first 
Cuban 8. 

the action from a chase plane 
or the tower. 

Seat-of-the-pants flying in 
the only simulation with over 
forty years of experience, 
Yeager insisted on actual alr- 
craft specs and his own flight 
evaluation charts. Climb into 
the cockpit and see if you've 
got the ‘right stuff: 

HOW TO ORDER: Vist your retaler or call 800: 
245-4525 for direct VISA 0: MasterCard orders 
(in CA call 800-582-1112) The direct order 
price « $39.95 for the IBM version and $34.95 
forthe C64 version Send a US. check ot 
money order to Electronic Ans Direct Sales, 
PO. Bax 7530, San Mateo, CA 94403, Add 
$3 for shipping and handing ($5 Canadian), 
Please allow 1-2 weeks fo" US, delivery, Coming 
for the Apple Il, JBM is a registered trademark 

Inc, C64 is 
iodore 
1987 Ned Lerner 

® 

PHOTO COURTESY NORTHROP AVIATION/ALLEN QUINN. ELECTRONIC ARTS 

Headline quote © 1987 by The New York Times Company. 
Reprinted by permission. 



CONNECT YOUR COMPUTER TOA 
HIGHER INTELLIGENCE. 

CompuServe's reference 
databases make you more 
productive, competitive, 
and better informed. 
Remember the last time you tried to 

get your hands on hard-to-find facts? In 
a magazine article you read a year ago. 
In a news report you never saw. Or ina 
table of data you didn’t know existed. 

Imagine those facts just a few 
keystrokes away on your personal 
computer. Through CompuServe. 

Your personal research center. 
Save hours of research by going 

straight to the reference information 
you need in seconds. 

Access thousands of sources of 
information in the areas of business, 
finance, medicine, education, 
demographics, science, law, news, 
popular entertainment, and sports. 

What you know can help you. 

Research an industry or company 
through articles, financial statements, 
and other sources. Analyze an 
investment. Assist in a job search. 
Follow market competition. Investigate 
a business opportunity. 

Check characteristics such as age, 

income, and occupation in any US. 
community. For a geography report, 
a business plan, or a family move. 

All you need to access CompuServe’s 
unlimited world of information is a 
modem and just about any personal 
computer. Visit your computer dealer 
today, To order direct, or for more 
information, call or write; 

CompuServe’ 
Information Services, RO. Box 20212 
‘5000 Artington Centre Bivd, Columbus, OH 43220 
800-848-8199 
In Ohio and Canada, call 614 457-0802 
‘AnH Block Company 



IN MINDSCAPE’S 
INSTANT WIN GAME. 

Atari 
720° Arcade Game 

First Prizes (5) 
~ Mindscape 
Software (israe) Fe 

valued at oe AW 

Second Prizes (400) 
—Mindscape 
Powerplayers Club 
Joystick 

q . Third Prizes (1000) 
—Mindscape 

Scratch off the square to) Powerplayers Club j 
Jevea! your prize lastanthy! x TShirt k 5 
NO PURCHASE NECESSARY. . alk 

Membership in the Mindscape 
Powerplayers Club including: 

e Membership Certificate e Advanced notice of new 
games © Game Tips ¢ Discounts on Powerplayer Merchandise 

Look for the Game Cards in these specially marked Arcade Megahits. 
Scratch off the square to reveal your pe nae 

os 

MINOSCAPE INC 

Ft ot nde sod Gara Cart wt na yin 5 card Mean Perse Poway” ad at wa ees, amon! 0 eno Mace (ub Instant Win Gare, PO, Box 1167, Nontbrook, 
ICG sf er eo Ganga na Wr ta tempos wh mde ir Wat ry 310 hn a ue a ie 

Ve lig st aden eteapa, ve Garde © Tt fa Gunes Go. At ts raw, 1988 Mindscaoe, mac © 104 Aa Gres Cor. Al hts reserved. Road Rune © 185 arr ros. and Aa Games Cop Al hts 
ee ee Serta one Cap Ainge ches Done mote age Gm a Poder Laastin dd es. 20 1966 Nat Games Corp. Al rights sere, 
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echtor’s 
Notes 

Last month in this column, we thanked those readers who responded to 
the “Gazette Readership Survey” in the December 1987 issue. The last 
few returns have trickled in, and we've tabulated the results, We're pleas- 
antly surprised by the number of respondents, nearly 1300. This month, 
we'd like to share with you some of the more interesting results. 

In machine ownership, 74 percent have 64s, 38 percent have 128s, 
and 6 percent have Plus/4s or 16s. Quick addition shows that there are 
several homes with more than one Commodore model. More than 70 per- 
cent of the respondents have no plans to buy another computer in the 
coming year. Of those who do, here’s the breakdown: Commodore 128, 35 
percent; Amiga, 33 percent; IBM PC/compatible, 19 percent; and the rest 
are divided among Commodore 64, Apple II, Atari ST, and Radio Shack. 
Adding the numbers for 128, 64, and Amiga reinforces what's been said 
for years: Commodore owners have tremendous brand loyalty. 

Nearly half of the respondents use GEOS, while, surprisingly, only 28 
percent are members of a Commodore user group. In peripheral owner- 
ship, 88 percent own dot-matrix printers, 23 percent own letter-quality 
printers, 45 percent own modems, and 12 percent have memory expan- 
sion. Word processors and games were the most common software pur- 
chases in the past year. Nearly 9 out of 10 readers program their computer, 
and the most preferred languages are clearly BASIC (72 percent) and ma- 
chine language (20 percent). The Programming section of the magazine is 
the most widely read, and, accordingly, “Hints & Tips,” “Simple Answers 
to Common Questions,” and ‘Readers’ Feedback” are the favorite col- 
umns. More than 90 percent use the programs in GAZETTE, 

There’s a correlation between the survey results and our reader mail. 
What they tell us is that the typical GAZETTE reader is not a passive user, 
but one who is active and, in varying degrees, one who spends time 
programming. 

As active Commodore users and programmers ourselves, we often 
wonder, as we're sure you do, about the future of the 64 and 128 in an 
industry that seems to spin as wildly as a whirling dervish. Our features 
editor, Keith Ferrell, asked Commodore's Rich McIntyre, as well as some 
software publishing leaders, about how these machines will measure up in 
the hi-tech future. The results are in our cover story (p. 12). It’s a must- 
read. 

Lance Elko 
Senior Editor 
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Introducing a new generation of strategic gaming 

excellence from) SubLOGIC! Stealth Mission 

redefines the state of the art in simulation sophistica- 

tion and playability. 

flight and navigation controls, automatic land- 

s, and a realtime pause fea- 

ture allow you to exercise your strategic skills to the 

fullest. Quality programming eliminates annoying, 

disk access, 

ing and refueling s\ en 

Stealth Mission lets you fly three different jets; an 

F-19 Stealth fighter, the experimental forward-swept 

wing X-29, and a Navy F-14 Tomcat. Different flying 

techniques and weapons imize the effe 

of each aircraft. Even the Stealth fighter can be 

detected if you're not careful. 

eness 

Select from eight different missions and ten skill 

levels, Choose the most effective ordnance to 

accomplish your mission goals, A targeting 

computer helps you detect, track, and lock onto 

enemy targets. Electronic Counter-Measures protect 

you from land, sea, and airborne enemy threats. 

Improved 3D animation techniques provide drama- 

tically faster frame rates for all cockpit views. 

Multiple external viewpoints are also available. And 

St alth Mission includes complete VOR, ILS, ADF, 

and DME avionics for cross-country navigation. 

tealth Mission, the ultimate strategic simulation. 

From Bil) Kole] (69 

| 

See Your Dealer... 

Stealth Mission is available on disk for the Commo- 

dore 64/128 computers for the suggested retail price 

of $49.95. For direct orders please include $2.00 for 

shipping (outside U.S. $6.25) and specify UPS or first 

lass mail delivery. Visa, MasterCard, American Ex- 

press, and Diners Club charges accepted, 

© 1988 SubLOGIC Corporation, 
Gommoxlore 6 and! Commodore 128 are registered! trademarks of Commxtore 
Hlectronies, Ld, 

compatible 

Great New Reléase! Scenery Disk’ # 11 
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letters 
tO 

the editor 

Oops! 
In the review of the Commodore 1581 disk 
drive (March issue), it was incorrectly 
stated that there are no disk copy pro- 
grams available that will copy the entire 
contents of a 1541 or 1571 disk to a 1581 
disk, or vice versa. Super 81 Utilities 
from Free Spirit Software does just this, 
and then some. We regret the oversight, 
Details on Super 81 Utilities may be 
found in Free Spirit's advertisement on 
page 95 in this issue. 

Fastest Yet 
With ‘Final BASIC’ (February) in- 
stalled on my 128, the computer runs 
much better, It now executes nothing 
with blinding speed! Thank you, 

Gilbert Canales 
Salinas, CA 

Yes, we enjoy this program very much, 
too. In fact, each morning here at the 
office, we load Final BASIC, type the 
BEETHOVEN command, and pretend we're 
listening to the Fifth Symphony through- 
out the day. 

No More Slip 
Here's an idea that costs almost nothing, 
to try and makes your keyboard stay in 
place on a slippery desktop, Cut a piece 
of cardboard just a little larger than the 
keyboard. On one side of the card- 
board, glue four pieces of rubber band 
(the half-inch variety found in most 
kitchens) that have been cut once and 
placed flat side down on the cardboard, 
After the glue has dried, flip the card- 
board over and place your keyboard on 
it. Presto! Now it stays in one place. 

R. G. Borkenhagen 
Lynnwood, WA 

Switcheroo 
In your January and February issues, 
many of your advertisers offered attrac- 
tive prices on the Commodore 2002 
monitor. In your February issue, you 
ran a review by Clifton Karnes, describ- 
ing it as recently released. In mid- 
December, I phoned several of your 
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advertisers, attempting to order the 
2002, and all told me that Commodore 
had discontinued it, They had a much 
more expensive monitor, which was 
said to be a replacement for the 2002, I 
realize that magazines go to press long 
before they are mailed. When is the 
February issue actually printed? 

Jean P, Nance 
St. Joseph, IL 

I was a bit surprised by your review of 
the Commodore 2002 monitor, I had 
had one for about three months when it 
went belly-up. The Commodore dealer 
I bought it from said he could not get 
parts for it and swapped it for a 1084 
monitor, The 1084 is not as pretty, but I 
like it better—it seems much clearer 
and brighter than the 2002, 

Carol L. Hazlett 
Issaquah, WA 

Mr. Karnes responds: I was as surprised as 
our readers to learn that the 2002 had 
been replaced by the nearly identical 
1084. We make every effort to be as up-to- 
date as possible, but each issue is prepared 
for publication about three months before 
you see it, In late October, when the re- 
view was written, the 2002 was unques- 
tionably Commodore's flagship monitor, 
and there was no reason to expect this to 
change in the near future. Commodore of- 
ficially discontinued the 2002 (but was 
shipping them as late as January of this 
year). As far as the quality of the 2002 is 
concerned, we have several here at the of- 
fice, and have experienced no problems. 
Incidentally, at this writing, the price of 
the 1084 from various dealers and whole- 
salers is about the same or slightly higher 
($20-$30) than the fall price of the 2002. 

Camping Computerists 
Here’s an answer to the person who 
wants to use a computer in his travel 
trailer (‘Simple Answers To Common 
Questions,” February). Use your porta- 
ble generator or outside AC power 
through a 110-to-12-volt converter to 
charge the trailer’s auxiliary battery, 
and use a 12 volt-to-110 frequency- 
controlled inverter with enough power 
capacity for the computer, disk drive, 

monitor, and printer. The reason for not 
using the computer equipment directly 
off the outside 110-volt AC is because 
of the extreme voltage fluctuations that 
are usually encountered at campgrounds, 

Joseph Frappier 
Vienna, VA 

The real problem for traveling compu- 
terists was not asked about or ad- 
dressed by you, and that is protection of 
media. I've had several files corrupted 
on my disks as a result of placing them 
near power wiring concealed in walls, 
or leaving them near windows which 
were shaded when we went out for sev- 
eral hours, but were not when we came 
back because of the position relative to 
the sun, You might caution traveling 
readers to be sure to store their disks or 
tapes of any type (video or computer) in 
a locker where heat, electric or magnetic 
fields, and/or sunlight can’t get them. 

William P. Brown 
Fallbrook, CA 

Undocumented Feature 
“Gradebook” (October 1985 and the 
1988 Special Issue) claims that all 
grades must be less than or equal to the 
perfect mark for an assignment—that 
is, extra credit cannot give a student a 
better-than-perfect score. Such grades 
are rejected as invalid, To get around 
this, enter a perfect mark higher than 
the best grade, enter grades, then 
change the perfect mark to its real val- 
ue, Better-than-perfect scores are still 
indicated as errors when highlighted, 
but are used as entered in computing 
averages and grades. 

Pat Connolly 
Middletown, RI 



Bring your Commodore’ to life 
with a 
Now you can plug your Commodore into an exclusive 
network that’s useful, easy, fun and inexpensive. Join 
QtLink now and we'll give you a free modem and 
software to get you started. 

Enjoy unlimited access to a wide range of Q-Link 
“Basic’’ services for a set fee of only $9.95 a month. 
Get help from Commodore experts — use the Hotline 
to ask Commodore questions, or search the database 
of information from Commodore to answer your 
questions on the spot. Access Grolier’s Academic 
American Encyclopedia™, the latest news and enter- 
tainment updates. 

Special Q-Link ‘‘Plus’’ services let you expand your 
software library with more than 10,000 public 
domain programs — games, graphics, business and 
educational software and much more! Also, you can 
preview new copyrighted software before you buy. 
Get answers to your software questions from Berkeley 
Softworks, Electronic Arts and Activision, to name a 
few. Participate in full-color, multi-player games like 
Casino (includes Blackjack, Poker, Bingo and the 
Slots), Chess and Bridge. ‘‘Plus’’ services cost only an 
extra 8 cents per minute — and your first hour of 
“Plus’’ service usage each month is free! 

‘Offer valid in the continental U.S, and Canada for new members only. Expires 6/30/88, 
Prices subject to change without notice. There is a communications surcharge for 
‘connection to O-Link from Canada. 6 cents U.S.) per minute from Montreal, Vancouver, 
Ottawa, 10, Quebec, Windsor, Kitchener and. 
‘and 15\cents (U.S) per'minute from over 85 other loca 
etwork. Quantum reserves the right to substitute a modem comparable to the 
Commodore 1660, 

Commodore is a registered trademark of Commodore Electronic, Ltd, QLink is a servicemark of 
‘Quantum Compurer Services, Ine. Groier's Academie American Encyclopedia a trademark of Grolier 
Electron Publahing 

modem and software! 
With Q-Link, you can sharpen your computer 
skills... connect with people... . discover new ways to 
get smart...save money every day...plus have a lot 
of fun! 

No-risk guarantee. Try Q-Link without risk. If, at 
any time, for any reason, you are not completely 
satisfied, you may cancel your membership. 

Order your Q-Link software and modem today by 
mailing this coupon to Q-Link, 8619 Westwood 
Center Drive, Vienna, VA 22180 or for faster service 
call toll-free: 

;——— — Q-LINK RESERVATION FORM — — — 
Choose one: 

Ineed a modem. Start my Q-Link membership by charging me now for 
my first 4 months at $39,80, and send me the FREE Q-Link software and a 

FREE Commodore 300 baud auto-dial modem (model 1660—retail value $69.95), 
already have a modem. Send me my FREE Q-Link software and start 
my Qutink ership by charging me now for my first month of 

| _-membership at $9.95, 
Fullname __ — 

Address — = 
(Wo P.O. Boxed 

Cty —— State ____ Zip 

Homephone = 
Choose your method of payment: 

Please charge my credit card, 
Master Card (| Visa 

Check enclosed, 

Acct Bp. 

Signature 
Call toll-free 1-800-7 
‘mall this coupon to: 
Quink, 8619 Westwood Center Drive, 
Vienna, VA 22180 

2278 Ext. or 

The Commodore Connection. 



All Together Now! | 
Networking The Commodore 64 

Networking is becoming big 
business in schools, Com- 
puter labs, or classrooms with 
several computers, are reap- 
ing benefits from linking the 
computers together under the 
control of the teacher's ma- 
chine. The attractions of such 
a system are obvious: reduced 
file-loading time, enhanced 
monitoring ability for the 
teacher, increased security for 
storing data. 

The RTC Multi-Link 
Networking System allows as 
many as forty-eight 64s, 128s, 
or PETs to be linked together 
with the teacher’s computer 
serving as a central storage 
device and file server. 
Networking boards and ca- 
bles plug into the computers’ 
cartridge ports. RTC Multi- 
Link is unique in that it comes 
with a 20-megabyte ICT Mini 
Chief hard drive. Designed to 
make the system especially 
useful in computer labs, 
Multi-Link lets each terminal 
in the network access its hard 
drive for loading or saving 
files. Terminals can work to- 
gether on the same program, 
or they can operate indepen- 
dently. This permits the 
teacher to tailor the system to 
fit his or her teaching require- 
ments. While a majority of 
students in a class will typical- 
ly use the same program, stu- 
dents with special needs can 
work on other programs, if 
the teacher wishes. RTC 
Multi-Link handles all the 
traffic among the terminals, 
the hard drive, and as many 
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Thomas Netsel, Assistant Features Editor 

son says. 

as four different printers at a 
time. 

Faster Loading 
Terminals can load programs 
from the hard drive or a flop- | 
py drive. Software can be 
loaded into the Multi-Link, 
and then sent to a specific ter- 
minal or range of terminals, 
This feature saves a substan- 
tial amount of time in a class 
where a number of computers | 
have to be booted from a lim- 
ited number of disks. 

“A typical problem with | 
the 64 is the time it takes to | 
load and operate,’’ says | 
Charles Thompson, vice pres- | 
ident of sales and marketing | 
at RTC Multi-Link. “We've 
incorporated a RECORD/ 
PLAY function that speeds up | 
the loading process. A teacher | 
can load ten 64s in the time it | 
takes to load one on a local 
basis. This is achieved 
through a memory transfer.” 

The RECORD function 
treats the teacher's computer 
somewhat like a tape record- 
er. After the teacher loads a 
program, the PLAY function | 
sends the program to the de- 
sired terminals. This lets the | 
students’ terminals load from 
the teacher's, completely by- | 
passing the individual 64 | 
drives. 

“The result is that a pro- | 
gram that would normally | 
take about 90 seconds to load 
from the 1541 drive will now 
load in about 12 seconds per | 
terminal computer,” Thomp- 

Rhett Anderson 

Computer graphic by 



For years, businesses have realized the — 

advantages of linking PCs into a network. Offices 
boost efficiency by sharing common files and 
programs, and enjoy the convenience of being 

able to send messages to other computers on the 
system. Now schools that use Commodores in 
their computer labs can have the features and 
flexibility of a network, with files served from 

} Monitoring Commands 
From the central unit, a teacher can 
monitor and control any of the ter- 
minals on the network. If a student 
has a problem with a program, the 
teacher can call up a student's 
screen and offer input or assistance. 

This can be done without the 
teacher or students leaving their 
desks, or even speaking out loud, 
since the Multi-Link system sup- 
ports bidirectional window messag- 
ing. Messages can be sent from any 

| terminal on the network to any or 
all of the other terminals. The 

) teacher's computer controls this 
feature. When the teacher sets up 
the program, he or she has the op- 
tion of allowing messages to be sent 
from terminal to terminal or from 
terminals to the teacher. Messages 
appear in a window on a terminal's 
screen, remaining there until any 
key is pressed. 

When setting up the system, 
the teacher has the option of imple- 

| menting other features or restric- 
| tions, It is conceivable that a 
) terminal can tie up the network for 
) several minutes with a series of 
drive, printer, or message com- 
mands. The teacher can prevent 
this from happening. The teacher 
can also determine the number of 

/ times an individual terminal may 
access the network bus before it is 

| automatically halted. The system 
) can also be configured to prevent 
students from renaming or scratch- 

| ing files, or from formatting the disk. 

Password Protection 
The teacher establishes the amount 
of security the system should have. 
While any terminal can use a floppy 
drive connected to it, passwords 
can be used to restrict access to the 

| hard drive or printers. Once the 

a 20-megabyte hard drive. 

teacher types passwords, their use 
becomes mandatory before any ter- 
minal can access the system. Pass- 
words must be on file in the central 
unit’s memory, A student may use 
any terminal on the system, but any 
attempt to log on without the prop- 
er password results in a not allowed 
error. Another password locks the 
central keyboard if the teacher has 
to leave the room unsupervised 
while the network is active. 

Extra Commands 
In addition: to BASIC 2.0, the RTC 
Multi-Link Networking System 
provides 21 extra commands. Most 
commands are followed by a specif- 
ic terminal number or range of con- 
secutive terminals. Appending the 
word ALL to the command sends 
that command to every computer 
on the network. The teacher can 
easily determine which terminals 
are online if a command is sent toa 
terminal that is not on the network. 

The ECHO command causes 
anything typed on the teacher's key- 
board to appear on the screens of se- 
lected terminals. BREAK followed 
by a number or range of numbers is 
the equivalent of pressing the RUN/ 
STOP key on those terminals’ key- 
boards, BREAK returns the terminal 
to the READY prompt. The HALT 
command is similar, but it simply 
freezes the terminal’s screen and 
prevents it from responding to its 
keyboard until the teacher issues the 
CONTINUE command. 

Other commands include DIS- 
ALLOW, which prevents specified 
terminals from using the printer or 
hard drive; QUERY, which prevents 
terminals from executing either 
printer or drive commands until they 
receive permission from the teacher; 
and SCREEN, a command that du- 

plicates students’ screens, letting the 
teacher monitor classwork. 

Classroom Tested 
The Canadian designers tried to in- 
clude features to make the system 
as flexible as possible, but they also 
wanted the teacher to maintain 
complete control of the network at 
all times. According to Thompson, 
when the system was 80-90 percent 
complete, officials at Commodore- 
Canada’s educational department 
suggested it be placed in a school 
for testing. After using the network 
in a classroom environment, the 
computer teacher offered several 
suggestions and improvements that 
were incorporated into the system's 
final design. 

The software and hardware for 
a ten-terminal system, including 
the 20-megabyte hard drive, costs 
$2640. Schools working with a 
smaller budget can set up a similar 
network without the hard disk 
drive for $1640. Additional terminals 
may be added at a cost of approxi- 
mately $175 each, Thompson says. 

Operating a computer lab ona | 
network may be a new experience 
for some teachers, and RTC Multi- 
Link is aware that schools may like 
to know more about such a system 
before buying it. ‘‘Since some | 
teachers are not fully comfortable 
teaching in a network environ- 
ment,” Thompson says, “we are al- 
lowing schools to try the system on | 
a 30-day basis. Basically, if it 
doesn’t live up to their expecta- 
tions, or they don’t like teaching in 
a network environment, there’s no 
cost.” For information, write RTC 
Multi-Link, 110 Riviera Dr., Unit 
10, Unionville, Ontario, Canada L3R 
5M1; or call 1-800-387-4221 in the 
USS. or 416-479-6220 in Canada. @ 
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THE NAVAL TASK FORCE SIMULATO, 

BUY 2, 
PICK1FREE! 

We're sure that amongst all these choices, 
there's one that you'd like to pick - for free, So, go 
ahead - exercise your free choice by visiting your 
nearest retaller. Buy any two of these best-selling 
Electronic Arts products between April 1, 1988 and 
June 30, 1988 - and pick a third one for free! 

To redeem your free software, simply fill out 
either your retailer's coupon or the coupon in this 
ad, and mall it with your proofs of purchase (see 
fequirements on coupon) along with $3 for shipping 
and handling. If you can't find a participating 
tetailer, order direct by calling 800-245-4525 (in 
CA, call 800-562-1112). Just tell us which products 
you want to buy, and what you want for free. Have 
your Visa/MC numbers ready. 

HERE ARE 
YOUR CHOICES 

«Instant Pages © B/Graph 
« Intellilype The Consultant 
* legacy of the Ancients * DEGAS Elite 

«The Bard's Tale Il * Marble Madness * Disklools Plus 
Chuck Yeager’s AFT «Patton vs. Rommel + Homepak 
* Deathlord * PHM Pegasus lS Talk 

* Demon Stalkers Retum to Atlantis * Outrageous Pages 

« Dragon's Lair * Skate or Die © PaperClip Publisher 

Earl Weaver Baseball * Skyfox II * PaperClip with Spelipak 

© £0: Earth Orbit Stations — * Starflight © PaperClip Ill 

* Get Organized © Strike Fleet Thunder! 

* GrandSiam Bridge * World Tour Golf Timelink 

© Instant Music 

* Amnesia 
* Arcticfox 
«The Bard's Tale 

Product availablity varies by computer format. 
Ask your retailer or call (415) 572-2787 for details. 



CHUCK YEAGER’S 
Advanced Flight Trainer 

STARFLIGHT = 

get 

f y wee 

aa Mg 

Choose from our Deluxe Creativity Series for your purchase products. Or, Please send my free software fo the 
enclosed the fs of below) ond $3 tedeem free Deluxe software when you buy any two of these Deluxe product eed nad poh phan eae bn) a 

* DeluxeMusic * DeluxePaint II * DeluxeProductions 
Construction Set * DeluxePhotolab * DeluxeVideo 

* DeluxePaint * DeluxePrint II 

PROOF OF PURCHASE REQUIREMENTS: Send the fo8owing of 
(6) oF sales receipt) showing © pt Sommand Summary Cord ot LECTRONIC Ss eres a be Carers anal Oo 

back, lower portion of the Cord or Manu. 
MAIL TO: Electronic Arts BUY 2. PICK 1 FREE. PO. Box 7530, San Mateo, CA 94403. 
nt vo! aquest peta by Ady, 88 wl be honed. Alow 3-6 wooks 
for dotvory 

All products are registered/trademarks of Electronic Arts 



4 Future 
ZO The 

‘. 64 &128 
Industry Leaders’ Forecasts 

Keith Ferrell, Features Editor 

Five years after the introduction of the 64, Commodore's eight-bit superstar is still 
going strong. The continued strength of the 64—and the 128—have caught more than 
a few industry observers off guard, prompting repeated postponements of the machines’ 
obituary notices. Many other computer manufacturers would be delighted to have sales 
figures for new machines that could match those of Commodore's long-lived duo. 

Recently, Gazette talked with Rich McIntyre, Commodore’s Senior Vice President 
in charge of Sales and Marketing. We wanted to know what Commodore sees as the 
future of its two best-known machines. While McIntyre is perhaps the world’s 
preeminent Commodore salesman, he’s also a shrewd and canny observer of the 
microcomputer industry, making points that are telling about the industry's tendency 
to embrace advancement for the sake of advancement. 

In addition, we gathered opinions from some software industry 
leaders, getting their perspectives on the place the 64 and 128 
will occupy in the next few years. 

Gazette: Despite all the rumors and predictions, the 64 is still going 
strong. Has that surprised people? 

McIntyre: The accounts of its death are greatly exagger- 
ated, that’s for sure. We'll sell over a million eight-bit 
64 and 128 units this year. 

Gazette: How many 64s and 128s have been sold 
by now? 

McIntyre: Over seven million. 

Gazette: Is that the largest installed base for 
a single family of machines? 

McIntyre: I don’t think anybody's passed 
it yet—in units. In dollars, of course, it’s 
been passed. But in units, I think we rank 
way up there. 
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Some people really like work- 
ing on their machines. And then 
there are some who prefer to do 
their tinkering under the hood. For 
those of you who can’t wait to get 
your hands greasy, we proudly 
introduce geoProgrammer. The 
most sophisticated machine 
language programming tool on 
the market. 

With geoProgrammer, you get 
the same kind of technology we use 
for developing our other products. 
Which means you can write super- 
charged software. Pump your own 
programs. And assemble just about 
any kind of application you can 
imagine. 

It reads and writes and 
stomps on bugs. 

The first three tools that 
any serious programmer needs 
are an assembler, a linker and 
a debugger. So we've installed all 
three, complete with sample GEOS 
applications that teach you the latest 
programming tricks in seconds. 

geoAssembler not only reads 
directly from geoWrite files, but 
contains enough Pseudo Ops to 

*Also available for 80 col, C128’, 

WITH US ON A 
PROFESSIONAL 

EVEL 

allow all kinds 
of conditional assem- 
blies. It has all the state-of-the-art 
features you'd expect, including 
some you probably never thought 
possible. For example, integrating 
graphic imple as cutting and 
pasting the image from geoPaint 
directly into your program. 

geoLinker ties your program 
modules together, supporting 
GEOS ¢ and VLIR applications 
and des eSs You can even 
use geoAssembler and geoLinker to 
create non-GEOS applications. 

| Berkeley 
Softworks 

geoDebugger allows your pro- 
gram to be tested in memory with 
full symbolic dis ssembly, along 

sembly for patching 
allows 

with lin 
code in memory. It al 

e your code to be single-stepped or 
top-stepped, with sub-routines fully 
executed. It can stop a running pro- 

gram with one key, or use up 
to eight conditional break- 

points. When your program 
hits the breakpoint, it promi- 
nently displays the error in an 

overlay window, leaving the 
applications screen intact. 

Pro enough for you yet? Well, 
that’s only a partial list of what 
you're in for. 

If you understood all that, 
read on. 

Chances are that we lost a lot 
of readers by now. But if you're still 
with us, hang in there. You have the 
makings of a real GEOS pro. All you 
need now are the right tools. 

And all of them come in this 
one handy box. 

So if you're serious about pro- 
gramming, consider geoProgrammer. 
After all, you've got nothing to lose 
—except your amateur status. 

To order call 1-800-443-0100 ext. 234 

geoProgrammer $69.95 
(California residents add 7% sales tax.) o5 

> O94 

The brightest minds are working at Berkeley. 



Gazette: One of the keys to Commo- 
dore’s success is the terrific brand iden- 
tification consumers have with the 
company name as well as its products. 

McIntyre: This is a tremendous re- 
source that Commodore has. Espe- 
cially members of Commodore user 
groups—they’re just devout. 

Gazette: Many of those users love the 
machine's game capability. Since 
gaming is one of the 64’s strengths, 
the renewed strength of the video- 
game cartridge industry has put some 
pressure on Commodore. One of the 
keys to Nintendo's success seems to be 
its aggressive TV marketing cam- 
paign. Last winter you experimented 
with renewed TV advertising for the 
64, Your commercials positioned the 
64 as a great game machine—and 
much more. Did that pay off? 

McIntyre: Yes, it did. We targeted 
the machine toward the potential 
customer. The customer for that 
product, we felt, was around 12 
years old. We positioned the ma- 
chine as, while a computer, also a 
very dynamic and rich entertain- 
ment system. The number of games 
that are available for the 64 out- 
number those for Nintendo and 
Sega. There are still new games be- 
ing released. 

Gazette: For the parents of young- 
sters in that target market, you touted 
the advantages of giving the children 
something more than just a game 
machine. 

McIntyre: The print ads that we ran 
in that December period targeted 
toward the parents, ran directly 
against the message we were trying, 
to get to the children. To the par- 
ents we were saying that the 64 
could do more than play games. 

Recreation is certainly one of 
the major reasons to buy a system. 
Entertainment will always be a key 
element in 64 and 128 strategy. But, 
we asked the parents to consider 
the value of the investment and the 
fact that the computer can provide’ 
many, many more functions than 
just recreation, 

It’s an educational tool, a pro- 
ductivity tool, as well as a learning 
device. We felt that the computer 
versus the game machine had many 
more advantages that would far 
and away compensate for the price 
difference between a 64 and a [car- 
tridge] game machine. 
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The Golden Age Of 64 Software 
Robert Jacob of Cinemaware views the present as the beginning of a re- 
naissance in 64 software design, 

“The golden age of Commodore software got started just a few 
months ago,” Jacob states. 

What's causing the renewed strength? 
“Several factors. Part of it is directly attributable to Deluxe Paint on 

the Amiga. All of our graphics are done on the Amiga and ported down 
to the 64, It’s more powerful than any drawing package available. 

“Second, the inclusion of fast loaders by the major software pub- 
lishers dramatically speeds up disk I/O on the 64, With a fast loader 
such as V-Max, we can load as much as 20 times faster than normal 
Commodore DOS,” Jacob points out. 

et.” 

“We no longer rely on character sets,” he says. “Bitmapped graph- 
ics give you bigger, more powerful games. j 

“Music is also a factor, The English are ahead of us in terms of mu- 
sic drivers, Few people have fully tapped the abilities of the SID chip 

All of which produces a renaissance. 
“Yes, Much better sounding games, faster disk access, better 

graphics—you can see why I’m so excited. 
“Tam very bullish on the Commodore market.” 

Gazette: And that strategy paid off 
for Commodore as well? 

McIntyre: Yes, it did. We included 
a free software offer and received 
tens of thousands of coupons, every 
one of them representing a purchase. 

Gazette: There are a variety of games 
that we'll never see on a cartridge 
machine. 

McIntyre: Exactly. The fact that the 
game is on a disk gives you more 
latitude as to the type of game you 
can play. 

Gazette: How else do you go about 
responding to Nintendo? 

McIntyre: Quite frankly, if some- 
one came up to me and said, “I've 
got a Nintendo and I’m playing X 
on it,” I'd say, “That's great, I can 
play it on my 64. Can you do this? 
Oh, sorry, you can’t even type any- 
thing in, can you? I can save my 

scores on the disk drive. Can you 
do that on a Nintendo cartridge? I 
can play my games online, can you?” 

The games that are being ported 
to the Nintendo are, for the most 
part, Commodore 64 games. They 
are going right after the 64 titles. 

Gazette: What about rumors of a 16- 
bit Nintendo? 

McIntyre: Bring it on! A 16-bit 
game machine, whether Nintendo, 
SEGA, NEC, or whatever else, will 
be a game machine that costs exact- 
ly as much, if not more, than a 64. 
My goodness, I can’t wait. 

Gazette: Is your primary outlet still 
the general retailer? 

McIntyre: It is still the mass mer- 
chant. The largest percentage of our 
business goes through the Sears-, 
the Toys “R” Us-type channel, be- 
cause of the price point. 



. S 

History Repeats Itself! 
In 1977 Avalon Hill introduced Wooden Ships & tron Men to the table top gaming public; 
Eleven years jater, Avalon Hill, introduces, for your pleasure, the microcomputer game... 

maou Ships 2’ Clron Sieh 
The game brings to life the tactical maneuvers, and ship-to-ship combat from the days of the American 
Revolution to the Napoleonic Era. Play begins by selecting a pre-programmed scenario or you’ can create 
your own great naval engagements in this highly-detalled and realistic simulation about the age of fighting 
sail. In addition, WS&IM comes with.the:**Dockyard’’ option, allowing you to design yout own personal 
flagships and ‘sail into naval history. 
Create American gunboats and send 
them against Tripolitan pirates, 
or Chinese junks defending home 
waters against Russian and ; 
Portuguese schooners. With its ease 
of play, in-depth design and 
willingness to accommodate 
itself to YOU, WS&IM will make 
you look at computer historical games 
in a whole new way. 
Partial list of features: 
Thirteen ship types 
~ Eighteen Nationalities 
~ Detailed Information on 200 ships 

including number and type of sail 
hull thickness and crew ty 

~ Dockyard 
~ Scenario Generator 
$35.00, 1 to 2 lave , 

G PicpecorPutop Sancs pivision 

The, Avalon Hill Seytany 
‘A MONARCH AVALON, II 

4517-Harford’ Road.» ee MD 21214 

Other incomparable’strategy games: 



1571 DISK DRIVE 
1084 MONITOR... 

154111 DISK. DRIVE. 
1802C MONITOR. 

128K Memory. 
@ Bullt\in 1571, Disk Drive 
@ Detatchable Keyboard 

C128 w/1571 Drive .. 
C128 w/1571 & 1084 Monitot 
C128 w/1571 & Thomson 4121 

GAME GALLER 
ACCESS 
Echelon 
Loader Board . 
Leader Board Tourn. Disk 
ACCOLADE 

Dungeon 
EOS\Earth Orbit Stan) chess 
Instant MUSIC nny $2595. 

DATASOFT 
‘Alt Reality Dungeon 

128D w/Thomson 4120 

Educational Software to! 
All Gat stocked for quick ship! 

other 
MISC GAME: 
Hobbit. pass 
SIMON & SHUSTER 
Star Trok-Kobayashi Alt, 
‘Star Trok Promethian Adh 
‘Typing Tutor 

LANCE HAFNER deta SPECTRUM HOLOBYTE 
Falcon sGeperts strategy eral 

Sint Foobat 

Word Water 64 wispaler $34.95, 

FINANCIAL & ACCT, 

‘Timeworks Money 
(CMS Acct 

MISC. HARDWARE 
Estes pwr supply for C-64 
‘Nayerone 3 Slot expander 
UTILITIES 
Thinking Cap. 

TUSSEY COMPUTER PRODUCTS 

COMMODORE 128 
10) NG 

WORDPROCESSOR: 

Supertcript 128 
‘Tom Poner Wnt 
Vizawite 128): 
Wordpro 128 .. x 
Wordwrter 128 wispell, $34.95, 
SPREADSHEETS 
Switcale 128 wispaye «2349.05, 
DATA BASES 
‘Coosuitant: 
Qata Manager 128 
Float Filey 
Poctact Flor, 
Profle (28, 
Suparase 12e 
MISC. 128 SOFTWARE 
‘Accountant Ino: 
Bobs Term Pro 128. 
EMS Acct Pkg)i28. 
Desk Manager 128. 
Mach 128 
Partner 126 
Pargonal Act 
‘Sylvia Portor's Parsona) 
Financo Planner. 
Viznstar 128) 

eee P.O.BOX 1006, STATE COLLEGE, PA 16804 



Panasonic, 
fice Automationg” Wf) 

2yr warranty 

“ Re. Ri 
(Rainbow Color Printer) 

Call for latest price on 
ND-10).ND-15 
NB SERIES 

SEIKOSHA’ 
2 yrwarranty. 
SP-180 VC....$139.00 
SP-1000,VC..$149.00 

SEAR AS 9. 
SCITIZEN: 

120D) 
MSP-10: 
MSP-15E 
Premier 35: 
Tribute 224. 

COMMODORE 

AMIGA 500 $CALL 
*WITH MOUSE 

AMIGA SOFTWARE 
PROUT LT SE 
Doluxe Music Const Set ..$79.95 Logistix 
Doluxe Paint It $99.95 Superbase 

Dotendor cf the Crown, 
Deja Va 
Earl Woavor Basobail 
Ferrari Formula One 
Fight Simuiator It, $39.95 Univited. $29.95 

512K RAM Upgrade.. $159.00 
1010 EXT DRIVE........$219.00 
1680 MODEM. -$139.00 

SUPER GRAPHIX JR 
Printor Interface... 
wiPrinter from Tus: 
‘SUPER GRAPHIX 
Interface w/8K buffer 
down loadable fonts 
WPrintor from Tussey x 
SUPER GRAPHIX GOLD. .$99.' so 
WIPrintar from TUSSOY sc. $89, 

RGB/COMPOSITE COLOR MONITORS FOR THE 128 
> COMMODORE 1084 

$60 «249 Resonate, Meces | yt waranty 

Ai3 montars include c: 

NEW!!... GEO PUBLISH (64/128 

GEOS 128 oeneeeerne $44.95 
Geo Calc 128.. $47. 

Geo Programmer...$49.95 
Deskpack 128......$44.95 
Goo Write 128....$44.95 
G00 Spel nnnnes$24.95 

TELEX: 620 37782 (TUSSEY UD) FAX: 814-237-4450 
Regular Hrs: 8:00AM-9:00PM Mon-Fri, 10:00AM-6:00PM Sat, 12:00PM-8:00PM EST 

Software orders over $100 & Ac- 
cessories under 6 poundswill be 
shipped FEDERAL EXPRESS (ves 
even at these prices) You only pay TCP's standard shipping 
charge of $4.00 per order. ALL orders arriving before 3:00 PM 
‘our time will be shipped out same day. If part of your order is 
backordered the remainder will be shipped UPS Ground FREE! 

SECURITY 
(a) m Your Credit Card is not charged Untillyour 

order is shipped. 
1 Wo insure your order at no extra cost to you. 
lH Tussey is a financially strong and well 

‘established company. 

CUSTOMER SUPPORT 
@ Attor sales oot 
m Knowledgeable staff, all graouates of 

Tussey's “Computer Boot Camp’. 
B® Our advanced Warshocesinuntadd 

handling system assures your ordor is 
shipped out accurately & on time, 

@ Our IBM 5360 allows instant order and inventory status. 

To order by mal We accept money orn, cariig check prona chck Meow a weces tor y chucks ana Shopng $4800 software and accessorow $10.00 pts ana calor mnt $868 Sates ao oe repo Ags $3 caper box sepa COD, Ge 
soeatinrimaes 9 1000 Somes neve? a ex otscount. ao tc = FOnunstencanO OnVISA Ss) 
ALL SALES ARE FINAL Detective items replaced or rT at our disera- 
tion, Pennsylvania residents add 6% sales tax. Prices and terms subject 10 
change without notice. 

ACCOUNTING SYSTEM 
Pkg: Price fon all Modules: 
C128 Versio 

EXCEL 2001 
1571 Compatible Drive 
mt Yr, Warranty 

$199 

C= COMMODORE 

1581 
S12" DISK DRIVE 

‘Built in COMMODORE* 
and EPSONTinterlace 

1 180 CPS Print Speed 
Call For Othor Okidata Printers 

(C= COMMODORE 

1764 
256K RAM 
EXPANSION. 

OCEANIC 
FSD-2 

DISK DRIVE 
154111 Compatible 

WY sete tions 

Pocket Writer 

Digital Superpak... 
Dictionary sn-msnimeSt 

CALL TOLL FRE 00-468-9044 
INSIDE PA CALL 814-234-2236 



Gazette: How does Commodore maintain a successful 
mass-retailer presence when many larger computer com- 
panies cannot? 

McIntyre: Product recognition is high, obviously. It’s 
been on the market for five years now. That channel is 
very important to us. 

The support that we're still receiving from third 
parties allows that to be, There are still new titles being 
written for the Commodore 64. 

Gazette: Those developers are continuing to stretch the 
limits of the machine. 

“We cannot keep up with 
demand on the 128.” 

McIntyre: Programmers are still learning about the 64, 
still finding things they can take advantage of when 
they’re writing software. 

As far as high quality, low-cost graphics machines, 
the Commodore 64 was the first, and is still an excel- 
lent device to be used in that area. It does have limita- 
tions, in terms of memory and speed. But, for the price 
performance, it’s still the best deal, 

Gazette: What about the 128-specific market? Are you 
seeing any increases in 128-only software? 

McIntyre: In 128-specific software, really, in the pro- 
ductivity aspects, all you’re going to be seeing is 80- 
column software, There’s no recreational software per 
se written for the 128. 

In productivity, though, there’s GEOS128. Time- 
works has a large 128 installed base. 

Gazette: Does the machine continue to sell? 

McIntyre: The 128 is a product that Commodore can’t 
keep in stock right now, That product is still selling 
very well. We cannot keep up with demand on the 
128D. 

Gazette: Will we see, then, this success broaden? Is there 
going to be a Commodore 256? 

McIntyre: No. We have a RAM Expander, the 1764. 
And of course we have the 1700 series, the 1700 and 
the 1750 RAM Expanders for the 128, That’s how we 
will address memory expansion for these products. 

We're the world’s largest purchaser of DRAMs 
[Dynamic RAMs], and we have been severely impacted 
by the price increases. So to build an eight-bit machine 
today with more resident on-board memory would in- 
crease the cost of it. 

For those who wish to utilize bank switching and 
increased memory, they're available to them with the 
1764 RAM Expander. 

Gazette: What about a Commodore hard disk drive? 

McIntyre: You will not see it for the 64. 
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The 64 In A Squeeze: 
The View From Activision 
Bruce Davis, president of Activision, takes a differ- 
ent view of the 64’s future, a view somewhat less 
sanguine than Rich McIntyre’s, 

“The 64 is taking a lot of heat from Nintendo. 
Tandy is doing a good job of lowering prices and up- 
ping the performance of its MS-DOS machines. And 
the 64 is getting squeezed,’ Davis says. 

How does Commodore succeed in such a 
market? 

“First, they need to improve the price-value re- 
lationship. The 64 has been selling at the same price 
with the same basic features for quite a few years 
now, Commodore needs to either lower the price or 
add more features. Something's got to change, or 
they'll continue to lose market share.” 

How does the 64 look from the software 
perspective? 

“Again, market share has gone down. We've 
also seen some price degradation on 64 software— 
the only format where price degradation has 
occurred, 

“This creates problems for the publishers. The 
average selling price for a Nintendo cartridge is 
higher than for a 64—this is not a plus for us.’” 

Doesn’t Commodore's large base of machines 
offset lower prices? 

“A top-selling videogame title easily sells in six 
figures,” Davis notes, “It’s rare for a 64 title to get six 
figures, So the argument that a huge installed base 
justifies lower margins is not true anymore.” 

How long, then, can you continue to support 
the 64? 

“Several more years. There are still decent prof- 
it opportunities. Obviously there are some changes 
in product strategy, Where the majority of revenues 
two years ago came from the 64, it now accounts for 
less than a third,” 

Gazette: Users can get hard drives from third-party man- 
ufacturers such as Xetec. 

McIntyre: Yes, we don’t have to reinvent the wheel. If 
there is a specialized market for hard drives, and a third 
party wants to take advantage of it, we encourage it. 

Gazette: Doesn't the level of interest in hard drives and so 
on indicate that there are 64s and 128s being used in in- 
creasingly sophisticated ways? 

McIntyre: Look at Berkeley Softworks. They’re run- 
ning laser printers off of 64s, Berkeley has really shown 



the world the productivity aspects of the machine. I 
was here during the launch of this product. I am very 
much a fan of it, and Iam still not convinced that it has 
reached its full potential. 

Sometimes when people come into my office, I'll 
take a letter off my desk and ask them whether the let- 
ter was done on a Commodore 64 or not. How can you 
tell? The quality of the output is directly related to the 
quality of the output device. The processor is limited 
only by the quality of the output device. If you run a 
laser printer with a 64, you cannot tell the difference. 

If you can put an eight-bit machine into an envi- 
ronment and be satisfied with its performance, recog- 
nizing that it does have certain limitations, and you're 
willing to live with those limitations, you will have a 
very powerful microcomputer, 

“If someone launched a 

machine today that was going 
to sell a million units in the 

next calendar year, would the 
developers support it? There 

would be a stampede.” 

Gazette: Let's talk about a couple of those environments, 
Commodore has rededicated itself to the education market. 
Will we be seeing more 64s and 128s in schools? 

McIntyre: The 64 is in front of more students, for a 
smaller amount of money, than any other microcom- 
puter. That’s how we position it in the education 
market. 

After all, the purpose of the exercise is to get as 
many students as possible exposed to microcomputer 
technology. We're not trying to expose them to 386 
technology; we're trying to expose them to computer 
technology. With budgets as they are today in educa- 
tion, the 64 represents a tremendous opportunity. You 
can put more 64s in front of more students than any 
other machine in your budget. 

Gazette: Are you seeing a strong educational response to 
your new marketing initiative? 

McIntyre: We have gone back into the field to estab- 
lish educational dealers, and the response has been tre- 
mendous. The 64 is still selling into the elementary 
levels. It’s not selling anywhere near the levels it once 
did, but you have to put that into perspective, There 
are today a lot more microcomputer systems available 
than there were when the 64 was launched. 

The 64 still has about a 20-percent share in the 
educational market, in terms of installed base. Accord- 
ing to Market Data Retrieval, there are [in 1986-87] 
130,908 Commodore units installed in public schools. 
That is a substantial piece of the business—as opposed 
to 68,000 IBMs, about twice as many. 

Gazette: Another environment is business. Are you still 
finding 64s in that environment? 

McIntyre: Yes. For those who are aware enough of 
computer technology to not feel that they need a mini- 
computer to accomplish their purposes, there’s the 64. 

Cable stations still use 64s as character generators. 
That's a cost savings! We're talking $20,000 for a char- 
acter generator, as opposed to the cost of a 64. 

Gazette: You're coming off a successful year with the 64. 
How many more such years lie ahead? How long can the 
machine continue to sell? Already, some publishers are 
concerned about a declining share of the market for 64 
software. 

McIntyre: Software base and third-party support are 
the critical factors. 

Sometimes I listen to software developers, and I 
get a little angry. I want to ask them, ‘Why are you try- 
ing to kill this' product? Is there not a large enough in- 
stalled base to support your efforts?” 

The sales versus two years ago aren't as great. So? 
If someone launched a machine today that was going 
to sell a million units in the next calendar year, would 
the developers support it? There would be a stampede, 

Gazette: MS-DOS dominates the software market in 
terms of percentage of sales, but the unit sales of 64 soft- 
ware continue to increase. Are there still opportunities for 
software developers in the 64/128 market? 

You're a medieval 
warrior who must 
save a princess 
being held by the 
evil sorcerer, Drax. 
But first you must 
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IT’S THE NEXT BEST THING 
TO SKIING THERE. 

Or figure skating. Or cross-country skiing. 
Or even luging. In short, 7he Games: Winter 
Edition is one game that can bring you the 
thrills and glories of history-making athletic 

competition. It was 
designed with the help 
of former U.S. Olympic 
Team athletes, And its 
the only computer 

Noweatitemunees. game to earn an official 
license from the 1988 US, Olympic Team. 

Find out what it’ like to be a human shock 
absorber in the Ski Jump. Double your blood 
pressure shooting down the chute in the Luge. 

Commodore 64/128. Apple Il & compatibles, IBM & compatibles 
‘AUTHORIZED PURSUANT TO 36 US.C., SECTION 380 

Lean into a 30-mile-an-hour turn in Oval- 
‘Track Speed Skating. And then cross your 
threshold of pain in the Cross-Country event. 

There are seven Herculean events in 
all. For one, two or up to eight players. With 
graphics so crisp and accurate you'll be 
tempted to bundle up. 

Plus, thanks to the game unique camera 
2 I ancles, you can view 
seeeeeieemeete the Downhill and the 

, Ski Jump events from 
the first-person or 
camera-angle points- 

toputoftadoubleare sip, OFView, One moment Just you and your shadow a 

ITION “Ss 
BYEPYX =~ 

you're looking over your ski tips. And the 
next, you're watching your performance 

from the sidelines. 
The Games: 

Winter Edition. 
Incredible graphics. 
Network-style camera 

“thaw loranes penpecnce” angles, Excellent 
athlete control options, And opening and 
closing ceremonies modeled after those 
at Calgary. 

Now you can get 
the thrills without 
the chills. 



Sir-Tech Sees The Future 
Robert Sirotek, vice president of Sir-Tech software, 
thinks Commodore and its eight-bit machine are up 
to the challenges facing them. 

“There’s a heck of an installed base, so, from 
the software level, its future continues to be very op- 
timistic,” Sirotek says. “That's why we're support- 
ing the machines with many titles.” 

What about the hardware itself? How long can 
Commodore continue selling 64s and 128s? 

“As far as the hardware side, Nintendo and 
Sega are nipping at Commodore's heels. Commo- 
dore has a real positioning problem, having to react 
by updating the 64’s hardware in some manner or 
repositioning it to compete head-on with Nintendo.” 

Can it be done? 
“T have complete confidence that Commodore 

will pull it off. They won't go away.” 

——— tite sale 
«s eT i < 

McIntyre: Berkeley Softworks, again, is a good ex- 
ample. This is a company that started out two years ago 
to support a product that at the time was three years 
old. Brian Dougherty [Berkeley's founder] feels that we 
haven't exploited the 64’s capabilities yet—and he 
keeps showing us that. 

Gazette: At the same time, Commodore has expanded its 
presence with the Amiga and with your PC compatible. Do 
these ventures take energy away from the eight-bit products? 

McIntyre: We are not going to walk away from that 
part of the business, The 64 and the 128 have been and 
will continue to be an important part of Commodore 
Business Machines, no matter what we do with Amiga 
technology, with MS-DOS technology. None of it is 
done to the exclusion of our core business. 

Now, we have a problem, too. As soon as some- 
thing reaches its peak in this country or levels off a bit 
or—worse than that—declines somewhat, we have a 
tendency to walk away from it. That’s crazy! 

Gazette: But that’s business. 

McIntyre: I have this discussion with merchants all the 
time: “Well, sales aren’t what they were this time last 
year,” 

“How are your profits? How is the return on retail 
space?” 

If today we made a sales presentation on a product 
that would return what the 64 returns, the merchant 
would take it on. You have to keep things in their prop- 
er perspective, 

Gazette: In terms of marketing, what other advantages 
has the 64 acquired over its history? 

McIntyre: The functionality of the machine has also 
grown. QuantumLink is a good example. Here’s an on- 
line service available to the 64 user. For about $350— 
computer, disk drive, modem—you've got online 
shopping, banking, airline reservations, information 
services, and so on. 

Gazette: Despite this, the machines sometimes get rapped 
as being old-fashioned, obsolete. 

McIntyre: Today, if we positioned the 64 in the mar- 
ketplace—forget RAM, bytes, bits—if we went out and 
functionally described the Commodore 64, it would be 
heralded as a fantastic advancement in personal micro- 
computing. 

The problem is that if you start to talk to people 
who have been in this business since its inception, they 
start to get jaded: ‘It’s only eight-bit.” 

Who cares? You are buying this machine for a spe- 
cific reason. If it satisfies that need, it is never obsolete. 
Only your requirements become obsolete. If you no 
longer require it, then you obviously would no longer 
need hardware to satisfy the need. The need ceases to 
exist—not the hardware. If the need continues to exist 
until the year 2000, then that machine is still 
satisfactory. 

There is no such thing as hardware obsolescence. 
That is a phrase that was coined by the naysayers in 
this industry. That's baloney. @ 

[wo supercool spies straight from T 
the Joke and Dagger Department of 

MAD” Magazine. It’s ippery, 
sloshy race for time through 
bobbing iccberes and chilly 

or only one 

coming in out of the cold. 
Two-player option. 

ARCTIC ANTICS” 
SPY VS SPY III” 
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A Guide To 
Commodore 
User Groups 

Part 1 
Mickey McLean 

next month, 

ALABAMA 
Valley Commodore Users Group (VCUG), P.O. 

Box 835, Decatur, AL 35602-0835 
Scottsboro Commodore Users Group, Rt, 5, Box 

3, Scottsboro, AL 35768 
Sequoyah Users Group (SUG), 702 Williams Ave. 

N., Ft. Payne, AL 35967-2624 
Montgomery Area Commodore Komputer Society 
(MACKS), P.O. Box 210126, Montgomery, AL 
36121-0126 

East Alabama Users’ Group, P.O, Box 249, 
Jacksonville, AL 36265 

The Byte Bunch, P.O, Box 185, Evergreen, AL 
36401 

Amiga/Commodore Club of Mobile, 3868-H 
Rue Maison, Mobile, AL 36608 

Commodore Mobile Users Group (CMUG), P.O. 
Box 9524, Mobile, AL. 36691-0524 

The Lighthouse BBS User Group, Rt, 2 Box 196, 
Salem, AL 36874 

Smiths Alabama Commodore User Group, Rt. 2 
Box 105, Smiths, AL 36877 
ALASKA 

Anchorage Commodore Users, P,O,Box 104615, 
Anchorage, AK 99510-4615, 

Sitka Commodore User's Group, P.O, Box 2204, 
Sitka, AK 99835 

First City Users Group, Box 6002, Ketchikan, AK 
99901 
INZONT 

Commodore User Group of Arizona, P.O. Box 
21291, Phoenix, AZ 85036 

Arizona Commodore Users Group, P.O. Box 
27201, Tempe, AZ 85282 

Gila Hackers, Rt, 1 Box 34, Globe, AZ 85501 
C64/128 Information Exchange Group, 13 

Kolb Rd #345, Tucson, AZ 85710 
Catalina Commodore Computer Club Inc, P.O. 

Box 32548, Tucson, AZ 85751 
ARKANSAS 

The Southwest Arkansas Commodore Users 
Group, 404 S, Greening St., Hope, AR 71801 

Commodore User Group, Rt. 9 Box 354-A, Hot 
Springs, AR 71913 

Commodore Information Association (CIA), Rt 
1 Box 103-F, Mayflower, AR 72106 

River City Commodore Club, P.O. Box 4298, N. 
Little Rock, AR 72116 

‘The Commodore Council, 1821 Breckenridge Dr., 
Little Rock, AR 72207 

The S.T.O.N.E. 64 Users Group, P.O, Box 301, 
Reyno, AR 72462 

s. 
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This annual GAZETTE feature provides an up-to-date list of user groups 
across the U.S., throughout Canada, and around the world. Part 1 
includes states A through M (Alabama-Montana). Under each state 
heading, groups are sorted in order according to zip code. 

User groups from the remaining states (Nebraska-Wyoming) and 
from outside the U.S (including APO addresses) will be listed in Part 2 

The Personal Touch Commodore User Group of 
Hoxie and Walnut Ridge, 503 Kaylynn Dr., 
Walnut Ridge, AR 72476 

Harrison Users Group, Rt. 1 Box 15, Harrison, AR 
72601 

roup (HUG) for Commodore 
Computer Owners, P.O. Box 38313 Hollywood, 
CA 90038 

South Bay Commodore Users Group (SBCUG) 
(suburban L.A.), P.O. Box 1176, Redondo Beach, 
CA 90278-0176 

C128 West Commodore 128 User Group, 2917 
Colorado Ave. Santa Monica, CA 90404 

Commodore 64 West Users Club (West L.A. and 
Santa Monica), P.O, Box 406, Santa Monica, CA 
90406-0406 

Begabytes C64, 9802 8, Calmada Ave,, Whittier, 
CA 90605 

West Orange County Commodore Users Group, 
P.O. Box 6441, Buena Park, CA 90622 

Southern California Commodore Users Group, 
11018 E, Rosencrans Ave,, Suite 203, Norwalk, 
CA 90650 

Commodore Helpers of Long Beach, 3736 Myrtle 
Ave,, Long Beach, CA 90807 

San Fernando Valley Commodore Users Group, 
7017 Geyser Ave., Reseda, CA 91335 

California Area Commodore Terminal User 
Society (CACTUS), P.O, Box 1277, Alta Loma, 
CA 91701 

Rosemead Associated Members (RAM), 2636 
Willard Ave,, Rosemead, CA 91770 

South Bay Commodore Users Group, P,0. Box 
1899, Chula Vista, CA 92012-1899 

Oceana-64 Commodore User Group, 1004 Plover 
Way, Oceanside, CA 92056 

Back-Country Commodore Club, P.O. Box 776, 
Ramona, CA 92065-0776 

Armed Forces Commodore, 4631 Gainard Way, 
San Diego, CA 92124 

San Diego Commodore Users Group, P.O, Box 
86531, San Diego, CA 92138 

General Dynamics CRA Commodore Computer 
Club, General Dynamics Electronics, MZ- 
72344, P.O, Box 85310, San Diego, CA 92138- 
5310 

Hi Desert Commodore Users Group, 62026 Sun- 
burst Cr., Joshua Tree, CA 92252 

Club-64 (San Bernardino), P.O. Box 514, Patton, 
CA 92369 

Commodore Users Group of Riverside (CUGR), 
P.O. Box 8085, Riverside, CA 92515 

Power Surge, c/o Orangewood Academy, 13732 
Clinton Ave., Garden Grove, CA 92643 

West Orange County Commodore User Group, 
20311 Ravenwood Ln., Huntington Beach, CA 
92646. 

South Orange Commodore Klub (SOCK), 25401 
Champlain Rd., Laguna Hills, CA 92653 

Southern Orange County Commodore 
Komputer Services Group (SOCCKS), The 
Wizard's Exchange, 24212 Hollyoak Ln, Apt. D, 
Laguna Hills, CA 92656 

Commodore Technical User Group (CTUG), P.O. 
Box 8342, Orange, CA 92664 

Ventura Commodore Club 1306 Finch Ave., 
Ventura, CA 93003 

CIVIC64, P.O. Box 2442, Oxnard, CA 93034-2442 
A Bakersfield Area Commodore Users Society 
(ABACUS), 3101 Oakridge Dr,, Bakersfield, CA 
93306 

San Luis Obispo Commodore Computer Club, 
P.O, Box 3836, San Luis Obispo, CA 93403-3836 

Simply Users of Computers Combining 
Experience for Strength and Success, 184 
Santa Ynez Ave, Paso Robles, CA 93446 

Central Coast Commodore Users Group, 4237 
Plumeria Ct., Santa Maria, CA 93455 

Antelope Valley Commodore User Group 
(AVCUG), P.O, Box 4436, Lancaster, CA 93539 

Madera Users Group (MUG), P.O, Box 783, 
Madera, CA 93639 

Valley Commodore Users Group, P.O. Box 3228, 
Salinas, CA 93912 

PLUG (Plus/4 Users’ Group), Box 1001, Monterey, 
CA 93942 

Monterey Peninsula Commodore Group, P.O. 
Box 2105, Seaside, CA 93955 

Ft, Ord Commodore Users (FOCUS), P.O. Box 
2180, Seaside, CA 93955-2180 

CWEST Bay Area Commodore Users, 850 
Burnett #11, San Francisco, CA 94131 

PET-On-The-Air, 525 Crestlake Dr., San Fran- 
cisco, CA 9413 

Diablo Valley Commodore User Group, P.O. Box 
27155, Concord, CA 94527 

Marin Commodore Computer Club, 665 Las 
Colindas Rd., San Rafael, CA 94903 

64/More Commodore User Group, Inc., P.O. Box 
26811, San Jose, CA 95159-6811 

Stockton Commodore User's Group, P.O. Box 
8354, Stockton, CA 95208 

Lake County Computer Users Commodore SIG, 
P.O, Box 385, Clerlake, CA 95422 

Amateurs and Artesians Computing, P.O. Box 
682, c/o Alex KR6G, Cobb Mountain, CA 95426 

Computer Users Group of Ukiah (CUGU), c/o 
Wood Enterprises, 1107 §, State St,, Ukiah, CA 
95482 

Auburn Commodore Computer Club, P.O. Box 
4270, Auburn, CA 95604 

Fairfield Commodore User's Group, 366 Royal 
Oaks Dr,, Vacaville, CA 95688 

Sacramento Commodore Computer Club, P.O, 
Box 13393, Sacramento, CA 95813-3393 

North Valley Commodore Users Group 
(NVCUG), P.O, Box 7658, Chico, CA 95927 

Commodore Owners Users Group of Redding 
(COUGOR), 37 Rose Ln,, Redding, CA 96003 
COLORADO 

Colorado Commodore Computer Club, 11855 
Adams St,, Northglenn, CO 80233 

Ft. Collins C3, P.O. Box 2051, Ft. Collins, CO 
80522 

Front Range Commodore Club, P.O, Box 272, 
Niwot, CO 80544-0272 

Commodore Club, P.O, Box 25851, Colorado 
Springs, CO 80936 

The Local Folks Computer Club, 1653-130 Rd., 
Glenwood Springs, CO 81601 
CONNECTICUT 

Capital Region Commodore Computer Club 
(CRCCCO), P.O. Box 2372, Vernon, CT 06066 

Hartford County Commodore Users Group, Inc., 
P.O, Box 8553, East Hartford, CT 06108 

Eastern Conn Commodore Users Group, 227 
Jagger Ln., Hebron, CT 06248 (BBS# 203-228- 
1031) 

Computer Users Group, 6 Saner Rd., 
Marlborough, CT 06447 

Commodore Users Group of Stratford, P.O, Box 
1213, Stratford, CT 06497 

The Naugatuck Valley Commodore Users 
Group, P.O, Box 622, Waterbury, CT 06720 



South Kent Users Group (SKUG), Box 97, South Kent, CT 06785 
Fairfield County Commodore User Group (FCCUG), P.O. Box 212, Danbury, 

CT 06813 

Stamford Area Commodore Society (SACS), P.O, Box 2122, Stamford, CT 
06906-0122 
DELAWARE 

‘Special Interest Groups NULL (S*I*G*NULL), 2438 Owen Dr., Wilmington, DE 
19808 

First State Commodore Club, P.O. Box 1313, Dover, DE 19903 
Lower Delaware Commodore Computer Club (LDCCC), 9.0. Box 5344, Nas 

sau, DE 19969 

FLORIDA 
Port Orange Commodore User Group (POCUG), 1244 Thomasina Dr., Port Or- 

ange, FL 32019 
Public Domain Users Group, P.O. Box 1442, Orange Park, FL 32067 
Welaka Commodore Users Group, P.O. Box 1104, Welaka, FL 32093-1104 
Commodore Computer Club of Jacksonville, 8438 Lynda Sue Lane W,, Jackson 

ville, FL. 32217 
Bay Commodore Users Group (BCUG), P.O. Box 3187, Panama City, FL 
Fort Walton Beach Commodore Users Group, P.O. Box 3, Shalimar, 
Gainesville Commodore User Group, P.O. Box 14716, Gainesville, FL 32604- 

4716 
Citrus Commodore Computer Club, P.O. Box 503, Beverly Hills, FL 
Lake/Sumter Commodore Users Group, P.O. Box 416, Leesburg, FL 32749 
Lake County Educational Users Commodore Club, P.O. Box 326, Tavares, FL 
3278 

Titusville Commodore Club, 890 Alford St., Titusvil 
Central Florida Commodore Users Club, P.O. Box 5473 

26 
El Shift OH, P.O, Box 361348, Melbourne, FL. 32936-1348 
Fellsmere’s Club Compu-Mania Inc., P.O. Box 629, Felsmere, FL 32948-0629 
Miami Individuals with Commodore Equipment (MICE), 11110 Bird Rd., Mi- 

ami, FL 33165 
Miami 2064 Commodore Users Group, 11531 S.W. 84 St, Miami, FL 3317 
Gold Coast Commodore Group, P.O. Box 375, Deerfield Beach, FL. 33443 
Starcom User's Group of Martin County, P.O. Box 1446, Port Salemo, FL 33492 
Charlotte County Commodore Club (CCCC), P.O. Box 512103, Punta Gorda, 

FL 33951-2103 
Bits and Bytes Computer Club, 1859 Neptune Dr,, Englewood, FL 34223 
Commodore Brooksville User Group (C-BUG), P.O. Box 1261, Brooksville, 

34605 
Clearwater Commodore Club Inc, P.O. Box 11211, Clearwater, FL 34616 
R.H.C.C. Users Group 64/128, 8032 Banister Ln., Port Richey, FL 34668 
Suncoast Bytes Commodore Computer Club, P.O. Box 721, Elfers, FL 34680 
GEORGIA 

Griffin Commodore Program Exchange (GCPE), 1820 Hallmark Dr., Griffin 
GA 30223 

Middle GA C-64 User Group, 104 McKinley Dr., Griffin, GA 30223 
Stone Mountain Users Group (SMUG 64/128), P.O. Box 1762, Lilbum, GA 

30226 
Athens Commodore Users Group, One Beech Haven, Athens, GA 30606 
C-64 Friendly Users Group, 775 Kings Rd., Athens, GA 30606 
Commodore Club of Augusta, P.O. Box 14337, Augusta, GA 30919 
Savannah Commodore User Group, P.O. Box 1171, Savannah, GA 31402-1171 
Albany Commodore Amateur Computerist, P.O. Box 5461, Albany, GA 31706- 

5461 
HAWAII 

Makai Commodore User Group (MCUG), P.O, Box 6381, Honolulu, HI 96818 
Commodore Hawaii Users Group (CHUG), P.O. Box 23260, Honolulu, HI 

96822 
IDAHO , 

Pocatello Commodore Users Group (PCUG), Rt. 2 Box 48E, Pocatello, ID 83202 
PEP 64 Software Exchange, 742 E. 19th, Jerome, ID 83338 
Eagle Rock Commodore Computer Club, P.O. Box 3884, Idaho Falls, ID 83403 

3884 
Banana Belt Commodore Users Group (BBCUG), P.O. Box 12 

83501 
GEM-64, Ken Rosecrans, 407 N. DeClark, Emmett, ID 83617 
Commodore Treasure Valley /Boise Users Group (TV/BUG), P.O. Box 6853, 

Boise, ID 83707 
ILLINOIS. 

PET VIC Commodore Users Group, 892 Knollwood, Buffalo Grove, IL 60089 
Fox Valley PET (Commodore) Users Group, 833 Prospect Ave., Elgin, IL 60120 
Computers West, P.O. Box 3357, Glen Ellyn, IL 60138 
NorthEastern Computer Rappers of Illinois 64-128 of America (NECRIA), 220 

Connors, Lockport, IL 60441 
SouthWest Regional Association of Programmers/64 Users Group 

(SWRAP/64), P.O. Box 342, Bedford Park, IL 60499-0342 
Chicago B-128 Users Group (CBUG Inc), 4102 N. Odell, Norridge, IL 60634 
Knox Commodore Club, 675 Amold St., Galesburg, IL 61401 
Survivors of the Sixty-four Users Group (SOSUG), P.O. Box 6108, Macomb, IL 

61455, 
Western Illinois Commodore Users Group (WICUG), 906 W. 6th Ave, Mon- 

mouth, IL 61462 
Canton Area Commodore Users Group, 13 N. 17th Ave., Canton, IL 61520 
Meeting 64/128 Users Thru the Mail, R.R. 1 Box 151, St. Joseph, IL 61873 

FL 32796 
6, Orlando, FL 32854 

2, Lewiston, ID 

Champaign-Urbana Commodore User Group (CUCUG), 802 N. Parke St., 
Tuscola, IL 61935 

East Side Computer Club, P.O, Box 1347, Alton, IL 62002-1347 
Gateway Computer Club, P.O. Box 1839, Fairview Heights, IL. 62208 
Western Illinois PET User Group (WIPUG), Rt. 5, 
Southern Illinois Commodore-Amiga Club, 1707 E. Main St,, Olney, IL 62 
Decatur Commodore Computer Club (DC3), 664 W. Grand, Decatur, IL 62 
Capital City Commodore Computer Club (5 Cs), P.O. Box 2961, Springfield, IL 

6 
SPUG Computer Club, P.. Box 9035, Springfield, IL. 62791 
Chess Players’ Commodore User Group, 723 Barton St., Mt, Vernon, IL 62864 
INDIANA 

Indianapolis Computer Club, Inc., P.O. Box 11367, Indianapolis, IN 46201 
Midwest C-64 Users Group (MW64UG), P.O. Box 9311, Highland, IN 46322 
Kosciusko Commodore User's Group, 312 E, Prairie, Warsaw’ IN 46580 
Fort Wayne Area Commodore Club, P.O. Box 13107, Fort Wayne, IN 46867 
Logansport Commodore Club, P.O, Box 1161, Logansport, IN 46947 
Commodore Small Town Users Group (CSTUG), P.O. Box 161, Ve 

47043 
QSt Alliance, P.O, Box 1403, New Albany, IN 47150 
Fraternal Order of Police Computer Club (FOPCC) 

ville, IN 47711 
Commodore Computer Club, P.O, Box 2332, Evansville, IN 47714 
Western Indiana Commodore Users (WICU), P.O. Box 1898, Terre Haute, IN 

47808 
Commodore Owners of Lafayette (COOL), P.O. Box $763, Lafayette, IN 47903 
IOWA 

Commodore Users Group, Ames Region (COUGAR), P.O, Box 2302, Ames, JA 
50010-2302 

Capitol Complex Commodore Computer Club, P.O. Box 2 
50301 

Commodore Computer User Group of Iowa, P.O. Box 3140, Des Moines, [A 
30316 

Ft. Dodge Commodore Users Group, 1606 2nd Ave. N., Ft. Dodge, IA 50501 
3C Users Group, R.R. 3, Box 20, Charles City, 1A 50616 
Product Engineering Center Commodore Users Group (PECCUG), 333 Joy Dr., 

Waterloo, 1A 50701 
Tricomm Computer Users Group, 310 S. Floyd Blvd. Suit 

51101 
Syntax Errors Anonymous Commodore User Group, 216 6th St. SW,, Spencer, 

1A 51301 
Crawford County Commodore Users Group, 519 N. 19th 

ay, IN 

5 Anthony Dr., Evans- 

Des Moines, [A 

309, Sioux City, IA 

Denison, 1A 

BUG 
OUT. 

The nearby electro-chemical plant is pumping out radioactive 
repellent. If you're to save your world, you better get off your web 
and find the parts you need to become Spiderdroid, a deadly, 
hyper-mobile fighting machine. But watch out for the stingers, 
rock hoppers, and big borers. What's wrong? Is some- 
thing bugging you? SPIDERBOT™ 



Photo couriiapof 4Wheel & OM Rond Racing Mogazie™ 

oe FORTHOSEOF YOU 
_ WITH AN OFF-TRACK MIND, 

Get ready for four of the most challeng- Permanently. You will when you endure There are boulders, rivers, potholes, 
ing, rugged, rump-bumping the longest winter of your life in the ice, and mudbogs to contend with. What 

sleet and slosh of The Michigan are mudbogs? You'll find out. (Just after 
Course. The Georgia Red Clay you find out theres a Demon 4 x4 chas- 
Course has enough mud to keep _ ing you all through the r 
youa human fossil for 2,000 years, hellbent on your destruction. 

And then there's Death Valley. If you win enough rac 
Get it. D-E-A-FH Valley. enough points, only then will the 
Start with pre-race strategy. Victor's Cup be yours. It's fiz 

untry road racing courses this earth Select and customize your personal _ the least wecan 1 do. After & 
has to offer. vehicle. Your supplies. Your repair equip- all, you did go through 

Fight the torturous terrain of Baja. ment, Believeus, You'll needeverything. hell to get there. 
Rocks, boulders, skid-sand, even a few 
spikey cactuses. And of course, heat 4x4 OFF- ROAD RACING 
that’s hot enough to fillet any forehead. 
Ever had your hands stuck to the wheel? — «: es, Amiga 



‘Towa City Commputer Users Group (ICCUG), P.O. Box 2412, lowa City, IA 
52244 

Washington Area Commodore Users Group, P.O. Box 445, Washington, 1A 
52353 
KANSAS 

Lawrence Commodore User's Group, P.O. Box 2204, Lawrence, KS 66045 
First Commodore Users Group, 606 E. Chippewa, Paola, KS 66071 
TCCUG, Inc., P.O, Box 8439, Topeka, KS 66608 (BBS# 913-862-1604) 
Newton Area Commodore Club, 112 Brookside, Newton, KS 67114 
Parsons Commodore Computer Users Group, 714 . 35th St, Parsons, KS 

67357 

Commodore User's Group of McPherson (CUGOM), 1009 Sycamore Pl., 
McPherson, KS 67460 

Salt City Commodore Club, P.O. Box 2644, Hutchinson, KS 67504 
Mid-Kansas Commodore Club, 1509 Hubbard, Great Bend, KS 67530 

KENTUCKY 
Purchase C64 User's Group, Rt. 1 Box 209A, Calvert City, KY 42029 
Glasgow Commodore User's Group, P.O, Box 154, Glasgow, KY 42141 
Logan County Commodore Users Club, P.O. Box 302, Lewisburg, KY 42256 
Commodore Users Group of Madisonville (CUGOM), P.O. Box 849, ) 

ville, KY 42431 
LOUISIANA 

New Orleans Commodore Klub, 3701 Division St. Suite 140, Metairie, LA 
70002 

Southeast Louisiana Commodore Users’ Group, P.O. Box 1138, Gray, LA 70359 
Commodore Users Group of Slidell (CUGS), 111 Marche Blvd., Slidell, LA 

70458 
Acadiana Commodore Computer Club (ACCC), P.O, Box 31412, Lafayet 

70593 
Baton Rouge Area Commodore Enthusiasts (BRACE), 3540 Olive Ave., 

Zachary, LA 70791 
Ark-La-Tex Computer Club, P.O. Box 6502, Shreveport, LA 71106-6502 
PAGE U,G., P.O. Box 7703, Alexandria, LA 71306-7703 
MAINE 

Your Users Group (YUG), P.O. Box 1924, N. Windham, ME 04062 
Compumania, 81 North St,, Saco, ME 04072 
Southern Maine Commodore, P.O. Box 416, Scarborough, ME 04074-0416 
Commodore Users Group of Coastal Maine, 103 Main St., Topsham, ME 04086 
Commodore Users Society of Penobscot (CUSP), c/o 101 Crosby Hall, Univer- 

sity of Maine at Orono, Orono, ME 04469 
Island/Reach Computer Users Group, P.O. Box 73, Deer Isle, ME 04627 
Southern Aroostook Commodore User's Group (SACUG), P.O. Box 451, 

Houlton, ME 04730 
Northern Maine Commodore User's Group, P.O. Box 493, Loring AFB, ME 

04751 

Federation of Commodore User Societies, Inc. (FOCUS DC/MD/VA), P.O. 
Box 153, Annapolis Junction, MD 20701 (Note: This is a federation consisting of 
15 user groups in the VA/MD/DC area, not a club offering individual 
memberships) 

MUMPS Users’ Group (MUG), 4321 Hartwick Rd. Suite 510, College Park, MD 
20740 

Rockville Commodore Users Group, P.O. Box 8805, Rockville, MD 20856 
National Bureau of Standards Commodore Users Group, 8 Cross Ridge Ct. 

Germantown, MD 20874 
Montgomery County Commodore Computer Society, P.O. Box 2689, Silver 

Spring, MD 20902 
VIC Appreciators (VICAP), 10260 New Hampshire Ave., Silver Spring, MD 

20903 
Harford County Commodore Users Group (HCCUG), P.O. Box 209, Fallston, 
MD 21047 

CUM-BACC, 1427 York Rd. at Seminary Ave., Baltimore, MD 21093-6014 
BAYCUG, 110 Danbury Rd., Reisterstown, MD 21136 
Baltimore Area Commodore Users Group (Bay-CUG), 4605 VOGT Ave., Bal- 

timore, MD 21206 
Randallstown Commodore User Group, 3702 Durley Ln., Baltimore, MD 21207 
‘The First Sector Users Group (FSUG), 113 E. Montgomery St. 1st Fl., Baltimore, 
MD 21230 

The Annapolis Commodore Users Group, P.O. Box 3358, Annapolis, MD 
21403 

Frederick Functioneers, P.O. Box 1913, Frederick, MD 21701-1010 
Hagerstown User Group (HUG), 23 Coventry Ln., Hagerstown, MD 21740 
MASSACHUSE 

Pioneer Valley Commodore Club, 6 Laurel Terr., Westfield, MA 01085 
Eastern Mass Commodore User Group, 6 Flagg Rd., Marlboro, MA 01752 
Foxboro Area Commodore Users Group, P.O. Box 322, Foxboro, MA 02035 

Commodore Users Group of Cape Cod, P.O. Box 1490, Cotuit, MA 02635 
MICHIGAN 

Michigan Commodore Users Group, Inc., P.O, Box 539, East Detroit, MI 48021 
Washtenaw Commodore Users Group, P.O. Box 2050, Ann Arbor, MI 48106- 

2050 
Soft-Type Users Group, 20231 Westmoreland, Detroit, MI 48219 
Northern Genesee County Commodore Users Group (NGCCUG), P.O. Box 

250, Clio, MI 48420 
Commodore Computer Club, 4106 Eastman Rd., Midland, MI 48640 
Lansing Area Commodore Club, P.O. Box 1065, East Lansing, MI 48826-1065 

adison: 

eo LA 

Kalamazoo Valley Home Users Group, P.O. Box 3085, Kalamazoo, MI 49003 
Battle Creek Commodore and VIC Enthusiasts, 1299 S. 24th, Battle Creek, MI 

49015 
Edwardsburg Commodore Users’ Group (ECUG), P.O. Box 130, Edwardsburg, 

41 49112 
Columbia Commodore Computer Club (Ci), 133 Emest, Brooklyn, MI-49230 
MINNESOTA 

Commodore Owners Area Computer Club (COACC), 2380 4th Ave, NW, 
Owatonna, MN 55060 

Hibbing Area Commodore Klub (H.A.C.K.), 2709 3rd Ave. E 
55746 

Rochester Area Commodore User's Group, 2526 6th (we. NW, Rochester, MN 
55901 

Albert Lea Commodore Users Group, 2217 N. Bridge, Albert Lea, MN 56007 
Commodore Users Therapy Group, 1309 N. Gorton Ave,, Willmar, MN 56201 
Redwood Falls Area Computer Exchange, 717 E, Wyoming St., Redwood Falls, 
MN 56283 

Heartland Area Computer Cooperative, Box 360, Albany, MN 56307 
Commodore Bemidji User Group, Rt. 3, Box 392, Bemidji, MN 56601-8313 
MISSISSIPPI 

Software Source, 4550 W, Beach Blvd, #12 Edgewater Village, Biloxi, MS 39531 
Coastline Commodore Computer Club, P.O. Box 114, Biloxi, MS 39533 (BBS# 

601-374-CLUB) 
Columbus Commodore 64/128 Club, 504 N, 20th St. East, Columbus, MS 39702 
MISSOURI 

Commodore Users Group of St. Louis, 1.0. Box 28424, St. Louis, MO 63146 
0984 

Northeast Missouri Commodore Users Group (NEMOCUG), P.O. Box 563, 
Macon, MO 63552 

Heartland Users Group, P.O. Box 1251, Cape Girardeau, MO 63702-1251 
Joplin Commodore Computer User Group, 422 S. Florida Ave., Joplin, MO 

64801 
Mid-Missouri Commodore Club, P.O. Box 7026, Columbia, MO 65205-7026 
Southwest Missouri Commodore Users Group, 1510 South St., Aurora, MO 

65605 
Commodore User Group of Springfield (CUGOS), Box 607 Jewell Station, 

Springfield, MO 65801 
MONTANA 

Cascade County Users Group Inc., 1.0. Box 739, Great Falls, MT 59403 (BBS# 
406-761-3268) 

Commodore Classic User Group, P.O. Box 3454, Great Falls, MT 59403 
Commodore Programs Inc., 740 Eastside Rd., Deer Lodge, MT 59722 (mail-in 

group) 

Hibbing, MN 

It’s nuclear winter 
all year round. As Tal, the 

futuristic warrior in the year 
2500 A.D., you'll need to collect 

the ancient flying armor that will 
make the difference between life 
and half-life. Watch out for the 
giant sloths, vicious subhumans 
and mutant aliens. They've had 
a hard winter. 

| RAD WARRIOR: 

re 34/128 IM ec Gaon 



required. 

“Trap” takes you to another uni- 
verse, another dimension. Trap’s 
world consists of an array of col- 
ored blocks hanging in ink-black 
space, set against a blanket of dis- 
tant, sparkling stars. 

Two beings inhabit this 
strange place, each with a geometri- 
cal form: a sphere, which continu- 
ously bounces from block to block, 
and a flat square, which lies atop 
the blocks, blinking patiently, In 
Trap, you're the blinking square, 
and your objective is to trap the 
bouncing sphere and use its kinetic 
energy for your survival, 

Getting Started 
Since Trap is written in machine 
language, you'll need to enter it 
with the “MLX” machine language 
entry program found elsewhere in 
this issue, When you run MLX, 
you'll be asked for the starting ad- 
dress and ending address of the 
data you'll be entering. Here are the 
values to use for Trap: 
Starting Address; 0801 
Ending Address: 1360 

Follow the MLX instructions 
carefully, and be sure to save a copy 
of the Trap data before you leave 
MLX. To start Trap, simply load it 
as you would any BASIC program, 
and type RUN. 

When you first run the pro- 
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Eric Haines, 

In this fast-paced action game for the 64, you enter a 
strange new universe where your skill and cunning are put to 
the test. To survive, you must trap a constantly moving sphere 
before your time runs out—or you trap yourself. A joystick is 

gram, you'll see the title screen and 
hear an ominous sound effect to 
help set the mood. Press the fire but- 
ton on the joystick to begin the game. 

The game screen consists of a 
4 X 4 matrix of colored blocks dis- 
played in three-dimensional space. 
At the top of the screen is your cur- 
rent score, the number of lives you 
have left, and your high score for 
the session. At the bottom of the 
screen is a bar which represents the 
amount of time remaining. Use a 
joystick (plugged into port 2) to 
move the blinking square from 
block to block, 

Staying Alive 
In this universe, all life depends on 
motion. There are two life forms, 
The lower life form is a small sphere 
that must stay in constant motion in 
order to survive, The sphere can 
bounce in any direction, but it can’t 
leave the grid. You, as a higher form 
of life, don’t have to move, but you, 
too, depend on motion. The sphere 
is your prey, and you must trap it 
and use its kinetic energy. 

A quirk of your character is 
that you spawn a trail of four dis- 
colored blocks that follow you in a 
snake-like manner. These special 
blocks are the key to trapping the 
sphere. The ball can’t jump onto 
them, so you can force the sphere 

into a position where it can’t move, 
trapping it between the discolored 
blocks and the void of space. 

There is a special situation, 
however. If the ball is already in 
midbounce and you move into a 
position where it must land on a 
discolored block, it will do so, It 
can’t change direction in midair. 
Also note that you can’t move over 
your own trail, so you must be care- 
ful not to maneuver yourself into a 
corner. If you do, you'll be helpless 
until time runs out. 

Stunning graphics complement the 
excellent playability of “Trap.” 

The time bar at the bottom of 
the screen indicates the time you 
have left. It continually decreases, 
and when it's depleted, your sys- 
tem goes into shock (shown on the 
screen by a pulsing light), You can 
survive two shocks, which will be 
recorded as small representations 
of your square at the top of the 
screen, but with the third shock, 
you cease to exist. The screen 
pulses and fades, and you're al- 
lowed a brief period of mourning. 



Trapping The Ball 
When you trap the sphere, you'll 
receive one point for every unit of 
time remaining on the time bar. 
Anything over 200 represents very 
good play. After a successful trap, 
you advance to the next level, and 
the blocks change color. 

You'll quickly discover tech- 
niques for trapping the ball, but 
since the ball speeds up every three 
screens, the game becomes increas- 
ingly more difficult. You don’t have 
corresponding acceleration, so as 
the game progresses, planning be- 
comes more important. Luckily, the 
ball ceases to accelerate after it 
reaches a certain speed. 

If you need to pause the game, 
press the RUN/STOP key. The 
screen blanks, however, so that you 
can’t analyze your position. The 
screen also changes to blue so you 
won't worry that something is wrong 
with your computer. To resume the 
game, press RUN/STOP again. 

Modifying The Game 
One nice feature of Trap is that it can 
be adjusted for your preferences. If 
you find that the game's too fast, 
you may want more time or a slower 

pace. Or perhaps you've got super 
reflexes and you'd like more of a 
challenge. In either case, the follow- 
ing POKE statements allow you to 
customize Trap. Load Trap and type 
any of the following in direct mode 
before running the game. 
To adjust the overall speed of the 
game, type 

POKE 2910, 1 

where n is a number between 1 and 
255. A value of 1 gives the fastest 
speed and 255, the slowest. The 
normal speed is about 170. 
To control the ball’s speed, type 
POKE 4211, n 

where n is a value between 0 and 9. 
Using 0 will result in the ball even- 
tually becoming a gray blur. Using 
9 will cause the ball to never accel- 
erate. A normal value is 2. 
If you want to change the rate at 
which time decreases, type 
POKE 3258, 1 

where n is a value between 1 and 
255. A value of 1 will leave you 
with something less than one sec- 
ond to react. Using 255 will let you 
trap the ball at your leisure. The 
normal rate is 42. 
See program listing on page 93. @ 
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P.O. Box 10958, Des Moines, 1A 50340-0958 
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New Subscriber: Fill in your name and address 
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One disk, 25 business programs, $19.95 
The Intelligent Software Package is the one product for your Com- 
modore that can take care of all your data processing needs. 
Customers write: “What a bargain!” 
“lam amazed at all there is in these programs." 
‘(Ins ltter i to tell you that your package iD abcokealy the best |have 
foun 
"At last! Something to make my computer do real work." 
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DBStat, DBStat2—snaiyze 0/8 fies 
ASCII—Converts text files into program 
fies. 

|, Checkbook—reconcies checkbook 
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jompute’ basic features.” — Cr 's Gazette. 
Copycalc—An electronic spreadsheet, 
"Excellent program for budgeting, estimat- 

use... well 
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‘applications. 

Intelligent Software San Anselmo, CA 94960 
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ceven—computes breakeven analyss. 
Depreciation—crestes depreciation 
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\V mare of runaway boulders, razor- 

s, and collapsible cavern: 
“7 What'sinit for you? Oh, not much. 
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a whole new universe. Just watch out 
for the amoebas. Suffocation is such a 

nasty way to go. 
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Treasure Diver 

dore 64. Joystick required. 

If you like finding treasure—and 
who doesn’t?—you'll enjoy “Trea- 
sure Diver,” an adventurous under- 
water game that’s packed with 
action. 

In Treasure Diver, you are a 
small bubble, floating at the top of 
the ocean. At the ocean’s bottom is 
a treasure chest which drifts slowly 
along in the current. All that you 
have to do is hold your breath and 
dive to get the treasure. 

Of course if it were that easy, it 
wouldn’t be much fun. That’s 
where the sharks come in. A screen 
full of blue sharks swimming in 
hunting patterns, hoping to come 
across a morsel of food. Stay clear 
of them. Pay special attention to the 
two black sharks (they’re smarter 
than the blue ones) because they'll 
try to hunt you down. 

At the top of the screen is your 
air indicator, When you dive, the 
indicator will move through the 
safe green area, into the yellow 
warning area, and finally into the 
red danger area. Be sure to surface 
for more air before you run out. 
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Brian Casey 

What chance does a bubble stand in an ocean full of sharks? 
Not much, but if he thinks fast, he may collect a lot of treasure 
before he pops. An enjoyable, high-speed game for the Commo- 

Brave the deep, shark-infested sea to 
bring back sunken treasure. 

When a shark takes a bite out 
of you, he does permanent dam- 
age—you'll leak air faster. With 
each bite, things get worse. In waters 
this dangerous you won't last long, 
so collect as much treasure as you 
can as quickly as possible. 

Typing It In 
Treasure Diver is written entirely in 
machine language. Type it in using 
“MLX,” the machine language en- 
try program found elsewhere in this 
issue. When MLX asks for starting 

and ending addresses, respond 
with the following values: 

Starting address: 000 
Ending address: C8C7 

After you've finished entering the 
data, be sure to save it to tape or 
disk before leaving MLX. 

Plug a joystick into port 2. To 
load Treasure Diver, use a state- 
ment of the form LOAD“ TREA- 
SURE’’,8,1 (for disk) or 
LOAD“ TREASURE”,1,1 (for tape). 
If you saved Treasure Diver as 
something other than TREASURE, 
use the filename with which you 
saved the program. 

To start the program, type SYS 
49152. You'll be asked to select the 
game speed. Enter a number be- 
tween 1 (fastest) and 4 (slowest), 
For your first game, try speed 4, 

When the game begins, ma- 
neuver down between the sharks to 
the treasure. To capture the trea- 
sure, just touch it. It will disappear, 
giving you 200 points. If you get 
into a jam, hold the fire button 
down as you move—you'll go fast- 
er, but you'll also use up a lot of air. 

Treasure Diver keeps the high 
score on the screen. If you want to 
pause the game, press SHIFT- 
LOCK. Press it again to resume 
play. To quit the game, press F7. 
See program listing on page 91. @ 



By now you've probably seen all the ads for all the 
ifferent “Super Cartridges" on the market. And they can 
talk all day, but let's get real; no cartridge is going to back up 
100% of anything, no cartridge is going to turn your C-64 into 
an Amiga, and no fancy screens or hyperbolic claims are 
going 10 give a cartridge any more power than it really has. 

That's why SUPER SNAPSHOT Js stil the best multi: 
function cartridge on the market. It is a product that is the 
result of a long'process of retinement, Our policy of constant 
upgrading ensures you that you'll always own a state of the 
art device, SUPER SNAPSHOT will never be "finalized" — 
because it's built to evolve ae’ 

THEY TALK THE TALK. WE WALK THE WALK 

HERE'S WHAT JAPSHOT V3 CAN DO FOR YoU! © 

* Copies 99% of all memory resident software * Filos run without the cartridge in place 
* Disable feature for rue transparency, * Pro-programmed or user definable tunction keys. 
© Extremely compatible Turbo Dos fast loader—141/71/81 * Dos wedge supports multiple drives—8, 9, 10, 11 
Rom based scrolling M/L monitor will NOT corrupt memory. * High Res and multicolor screen dumps to printer ot disk file 
© Turbo 25—Formats for up to 25 times faster loads «Fast File copier, single or dual: 1541/71/81 
* Fast data copier, single or dual: 1541/71 and 1581/81 «Sprite killer and exclusive extended life feature 
Sector editor allows fast examination and modification «Fast load and save routines are used throughout 
* Free KRACKER JAX parameters for those tough cracks * Super Snapshot V1 and V2 owners may upgrade for $20.00, Call us 
* Ton-day money back satistaction guarantee * Our great Slideshow Creator avallabe for only $14.95, 
* Attention C-128 owners, An optional switch is avallable which allows you to disable the C-64 mode without removing the cartridge 
Only $5.00 additional 

So while other companiés spend their time making their packages better, we'll just Keep on making our products better 
Because we know the difference between TALKING THE TALK—AND WALKING THE WALK. SUPER SNAPSHOT V3: ONLY $59.95! 

SOFTUARE S2:RINt smote: we accent money ares, certed checks, personal checks on pir Mall your ode Sofware Suppo! ntD19 
approval, VISA, MC, Discover and COD. Please add $3.00 shipping and handling per 2700 NE Andresen Road / Vancouver, WA 98661 

orders accepted at (206) 695-9648 7 days a wook, 
Washington Residents please add 7.3% sales tax Technical support available. Call (206) 695-9648, 

Sam-5pm Pacific time, Monday-Friday. 
INTERNATIONAL, In Canada order {rom: Marshvlew Software, PO Box 1212, Sackville NB EOA-3CO only $69.95 CDN. 

DEALERS — WE HAVE THE SUPPORT YOU’RE LOOKING FOR! 

[Convert your C64/C 128 to a real synthesizer with the 

SFX SOUND EXPANDER 

‘SFX SOUND EXPANDER $180.00 
A nine voice programmable synthesizer module using FM 
technology to generate professional quality sounds. Includes 
basic software and audio connector cable. MIDI compatible with 
suitable interface. 

SFX FULL SIZED KEYBOARD $145.50 
‘A five octave synthesizer style key board which plugs into the 

Sound Expander module 
ISFX FM COMPOSER AND SOUND EDITOR $ 45.50 
The software to get the most out of the SFX Sound Expander! 
Nine channel sequencer and voice editor programs allow you to 
‘write, alter, store and playback music and to create custom 
lsounds which you can store for use in your music, 

order. $2.00 additional for COD orders. Orders outside of North Armerica please ada $7.50 PET TT Ta TIrETENRRErrreerarres 
per cartridge for shipping, Detective items willbe replaced at no charge. In-stock orders EAA pot Mat” BAMA nea 

Slip ont are processed within 24 hrs. Returns are not accepted without authorization # 

You're Coil Cop. 
The last remaining play- 

SFX SOUND SAMPLER thing to survive a toy factory 
takeover. You must stop a master 

SFX SOUND SAMPLER $127.00 computer that’s gone haywire. 

ea ea el al atl ae et rah A computer intent on building 
samplos at once, uso as a real timo ocho or pitch shitter. hideous, deadly toys. What 

should you d 
FEARN & MUSIC A) Sorin aeaae 

519 W. Taylor #114, Santa Maria, CA 93454 : Wt 5 
Phone 805-925-6682 tion. What else? 

1-800-447-3434 lb 
= (DEALER INQUIRIES INVITED) ks 



reviews 

Airborne Ranger 
Although an afterword in Airborne 
Ranger's documentation has the pro- 
grammers and artists at MicroProse 
quaking at the thought of creating an 
arcade game—after building their repu- 
tation on simulations—they have none- 
theless done it with their usual flair. 

At first glance, it may even seem 
that they have simply produced their 
own version of a popular coin-operated 
game for the Commodore 64. A closer 
look reveals that MicroProse has both 
enlarged and rounded out the classic 
scenario of a single warrior operating, 
behind enemy lines, making of it a 
more complete adventure than the 
game that may have inspired it. 

Mission, Please 
| There are 12 missions in Ranger, and 
two methods of play. You may assign a 
practice ranger, whose score will not be 
recorded; or use a veteran ranger, who 
must be saved to a separate data disk. 
Mission selection offers such tasks as 
blowing up a munitions depot, captur- 
ing an enemy officer, disabling a SAM 
site, freeing hostages, and many more 
in between. 

Some missions may also combine 
two or more major tasks; these are ex- 
plained in the briefing message that fol- 
lows your selection. Scoring is based on 
whether or not you have accomplished 
your prime objective, as well as upon 
the number of enemy soldiers killed 
and the number of enemy emplace- 
ments destroyed. Besides the numerical 
point scores, you may also win promo- 
tions and/or medals. 

Each session has a definite begin- 
ning. In rounding out the game and 
making of it a full-blown mission—as 
opposed to a set of scenarios in which 
you suddenly find yourself on a field of 
combat with no past and little future— 
Airborne Ranger begins each mission 
with an airdrop. There is an overhead 
view of the mission area, much like 
what you'd see if you were looking at a 
map, and skimming down from top 
screen is an aircraft. The craft may be 
controlled right or left by the joystick in 
order to help you avoid obvious trouble 
spots. And when you think you are 
ready, you begin by dropping the three 
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supply packages—with luck, marked in 
your memory so that you can find them 
later. Once you've used the weapons 
you carry, you can replenish them only 
by finding and recovering your supply 
packages. 

Your own drop comes after the 
three supply chutes have deployed. Be- 
cause you are using a paravane instead 
of a parachute, you have a good 
amount of maneuverability while still 
in the air. This, again, is controlled by 
joystick. The freedom to move will help 
you avoid landing atop a gun emplace- 
ment ora tank and can make it possible 
for you to land in a place of conceal- 
ment such as a trench. 

Because the name of the game is 
infiltration, it will not do to try to land 
on your objective, the reason being ob- 
vious: Anything worth destroying is 
also worth defending. You won't want 
to land in a hotbed of security and be 
shot down on the spot. 

An arcade-style game from 

MicroProse? Yes, and a darned 

, good one. 

Throughout the game, control is 
via joystick, with only minor access to 
the keyboard required. In contrast to 
the almost full keyboard use of previ- 
ous MicroProse outings, Airborne Ranger 
makes you wonder why a keyboard 
overlay was included: Four function 
keys select current weapon; the space 
bar determines whether you walk or 
crawl; a cursor key toggles between run- 
ning and walking; three number keys 
determine the fuse delay on time bombs; 
and two other keys will either call for an 
air pickup or get you first aid. It is this 
welcomed simplicity of control which 
makes the game easy to learn and which 
goes a long way toward helping to clas- 
sify it as arcade-style entertainment. 

A New Perspective 
Once your soldier is on the ground, the 
viewpoint shifts from a long shot to a 
medium shot. Your view is still from 
above, but is now at an angle that 

brings perspective and rounding to the 
3-D landscape. Enemy soldiers, pillbox- 
es, gun emplacements, and trenches are 
all done with a wealth of detail that adds 
both realism and urgency to your task, 

Slightly ahead of your soldier is a 
floating crosshairs pointer. This is used 
to aim the weapon precisely as you turn 
the soldier about. Depending upon the 
target, your chosen weapon may be a 
carbine, a hand grenade, a LAW rocket, 
or a combat knife. You aim by turning, 
your soldier until the crosshairs is 
pointed at the target, and fire by press- 
ing the joystick button. 

The enemy can be wounded or 
killed. Wounded, he will fall to the 
ground, but will rise again when your 
back is turned. Dead, he will fall to the 
ground and, a moment later, disappear. 
Quite obviously, this particular type of 
house cleaning comes under the head- 
ing of conservation of sprites: Sweep 
the dead ones away to make way for 
more live ones. Yet it also serves to re- 
inforce another tenet in the afterword 
of the documentation: One of the aims 
of Airborne Ranger was to emulate 
deadly combat without blood and guts, 
in order to preserve the game quality, 

Once a mission has been complet- 
ed—or when the countdown mission 
clock has reached 0—a rescue craft 
hovers over the Pickup Point. It is up to 
you to know where this is and to be 
there on time. Other mission endings 
involve your death at the hands of the 
enemy. In either case you will then be 
presented with a mission assessment in 
which you are awarded points, promo- 
tions, medals, or any combination of 
these. Then, of course, it’s time to vol- 
unteer again. 

Although not quite as thick as 
some created by MicroProse for other 



games, the manual for Airborne Ranger 
is no less complete. Each mission is de- 
tailed and tactical tips for each mission 
are provided, In addition, there is a fas- 
cinating short historical description of 
Army Rangers that helps to put your 
computer missions in perspective. The 
3-D graphics are very good, as is the 
sound, and the animation in the move- 
ment of soldiers and in the explosions is 
as good as most of what you've seen on 
coin-operated arcade games. 

No matter what protests Micro- 
Prose may make, they have created an 
arcade game, and a darned good one. 

—Ervin Bobo 

Sub Battle 
Simulator 
I never knew what hit me. 

The first explosion knocked out the 
radio, and within seconds other detona- 
tions had ripped through the subma- 
rine’s pressure hull, knocking out the 
deck gun and torpedo tubes. I had 
meant to scan the horizon from the 
sub’s control tower, but in the excite- 
ment of surfacing off the coast of Japan 
in 1942, I hit the periscope key by mis- 
take. I was still trying to train its narrow 
field of view on my unseen attacker 
when other explosions rocked the boat. 

No time to order a crash dive. Dam- 
age reports flooded the screen almost as 
fast as the Pacific Ocean flooded my un- 
lucky boat. With the radio out, I couldn’t 
get off an SOS, so my order to abandon 
ship only prolonged the inevitable. My 
crew and I were not rescued, 

Such are the fortunes of war when 
you sign on for a tour of duty aboard 
Sub Battle Simulator. In this premier of- 
fering of Epyx’s Master Collection, you 
assume the role of an American subma- 
rine skipper facing the might of the Jap- 
anese fleet, or a German U-Boat captain 
out to sink as much Allied shipping as 
possible. Sub Battle offers 24 American 
and 36 German missions, aboard six 

Airborne Ranger 
MicroProse 
120 Lakefront Dr. 
Hunt Valley, MD 21030 
$24.95 
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1-800-727-6937 

different historically accurate subma- 
rines, The object is to complete the mis- 
sion and return safely to base. 

Pick Your Year 
As an American, you can sail on a sin- 
gle mission during any year between 
1942 and 1945. As a German com- 
mander, you can select a patrol be- 
tween 1939 and 1945. The type of sub 
you command, and its armament, 
speed, and auxiliary equipment will 
vary depending on the year selected. 

You can choose Target Practice 
mode against an enemy convoy, Single 
Mission, or Wartime Command. The 
latter places you in command at the 
start of hostilities. You'll sail on mission 
after mission, throughout the course of 
the entire war, until either peace is de- 
clared or you become a casualty, Be 
sure to select the level of difficulty you 
want first. The lower difficulty levels 
offer features denied you as you take on 
more difficult levels. 

If you're fresh out of sub school, 
it’s best to select a difficulty level of 1 or 
2. Your weapons are more reliable, ene- 
my convoys and planes are easier to 
find, and it’s harder to sink your boat. 
After a few thousand miles of saltwater 
have passed under your keel, or over 
your conning tower, and you can com- 
mand a sub in your sleep, then opt for 

7 
Tevex Computer Software 

1-800-554-1162 
C-64/128 software Lats Ours C-64/128 software List $ Ours 

Adventure Constr. $15 $12 Manlac Mansion $35 $24 
Alrborne Ranger $35 $24 Might & Magic $40 $28 
Allens $35 $24 NBA $40 $28 
Auto Duel $50 $34 Phantasle Ill $40 $28 
Apollo 18 $30 $21 Plrates $40 $28 
B-24 $35 $24 Questron Il $40 $28 
Bard's Tale lorll © $40 $28 Realms of Darkness $40 $28 SHIEMREIMEGS 

Bevend Zone Ne zap eon eaten Grab your favorite joystick and shift into the world of 
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Legacy Anclents $30 $21 Wrestlemania $30 $21 

Same Day 
Shipping 
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we'll ship your order today 
by UPS. Your package is only 
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+ Action Replay allows you to Freeze the action of any memory Resident Program and make a complete back-up to disk or tape — but 

thats not all. ... Just compare these features 
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DATEL COMPUTERS 
256K SUPEROM EXPANDER 
CiNow you can select from any of 8 32K EPROMs instantly 
8 sockets to aocept upto a 32K EPROM in each, 
C1On board operating system — no programs 
aload. 
(U1 Program your own BPROMs using our EPROM 
programmer 
C1 No need to have loads of cartridges — just 
alo a selection from the Superom menu. 
Directory of uitities on power up, 
(CJ Ray monu driven on powor up 
(2 Select any slct und softwar controls 
(1 Unique EPROM generator foatury will tak 
‘your own programs — basic or m/c and turn 
them into autostart RPROMS, (EPROM burner 
rwquited), 
Cy Accepts 2764/27128/27256 EPROMS 
C1 On board unstoppable reset. 

onty $49.99 

ULTRA 
CRUNCHER 
‘Tho ultimate cartridge based program 

compactor. 
(1 Oorpact by upto SOR! 

More programs per disk, 
(2) 3 compacting programs on one cartridge 
Past loating saving routines ~ works with 
Disk Demon 
2) Can even further compact AR II flee! 
(2) 250 block fe copy function 
(Full DOS support including fast format 

ony $24.99 compLeTe 
or $14.99 rom on 

DUPLIKATOR.. 
1) Copies whole disk In one pass — only ond 
Eeive required! 
(D) Malus backup copies in eight seconds! 

Dupllator is the fastast, most offcient and. 
‘asiest to use disk copying system ever 
conoetved. 
(Comes complota with 256K om board ram 
toa ia own opernlng spac 2a Sas 
to 

‘Males multiple coples from ono original 
= FG yr tg he 

Py Gares nada otrary as wll ax etrru 
21.29 and upto 40 track, 
(1) Pull disk error check in eight saconds. 
(Oy Pl isk verity aguinst ram in fteen 
Seoonds, 
(A mist for cubs, user groups et. How lao 
‘San you copy over 280 dicks ar hour for lesa 
tha #200, 
(Cy comes complete with on/off switah and 
Faoet bution. 
(C) Pitted tn minutes ~ no poldering usually 

quired, 
mm onty $159.99 

Turbo Bom Il is a replacement for 
the actual kernal inside your 64, 
Tt provides superfast load/save 
routines, 
(21 Loads most programs at §-6 tines normal 
Speed 
(Ci Saves at 6:6 times normal, 
Improved DOS support inching 10 eo formas, 
(C) Programmed function keys: load, directory, 
oid, ete 
(Cy Return to normal kernal at Nick of a switeh, 
CL POOPY — 250 block fe copier 
CLFIOAD — special 1/0 loader: 
Pls lots more. 
C)Mtted in minutes — no soldering usually, 
required. (On some 64's the old ROM may have 

sabeceeserd). Onny $24.99 

DIGITAL ‘SOUND 
SAMPLER 

“Toe now taper alos yx trond ty 
‘un dott into memory and then replay 
eth astounting tt 
<a) Payback fas /Dachwards wah ech 
Fewer oduation ee 
Low wth fil wound eng modula oprodune 
itatandng ects 
-} Puls vt Dw And ADC conversion 
J MN ompaute wh guzabe intefine 
(Lo, Datel unt for $59.99), 
“a av effect menu neue real ume dpa 
Frater 
June in/ mut ine otek conte 
A owerful goenoen wong fazurs 
J Lose/aay sacle 
Up 8 maples in memory atone tie 
A Complete vttware/hartware package $89,940, 

The ultimate disk toolkit for the 1640/1841 
CA disk toot isan absolute must for the serious 
Ask hacker Toolkit IV has mor feature than most 
for ess 
CA DISK DOCTOR V2 ~ Resd and write any track 
And sector including extra and renumbered 
trucks, Repair damaged sectors. Look underneath 
read errors, 
(UHRADER/GAP EDITOR ~ Decodes and 
displays ALL header information including off 
boytos and header gap. Rewrita the entry header 
‘and header gap. Renumber sectors, Alo edit any 
sector tall gap. 
(DISK LOOK ~ Bort dirvctory. Rocover lost 
flee. Display fe start/end addresses 
Dieassemble any fe program directly from the 

CO PILE comtACTOR ~ Can compact machine 
programs by up to 60%. Saves disk space, 
Compacted programs run as normal 
(NST DISK COPY ~ Copy an entre disk in 
2 minutes or les using single 1541. 
(ST FILE COPY ~ Selective flo copy. Works 
Eup to 6 times normal speed 
CUPORMATTER — 10 second format an entire 
disk or format any individual trick or half track 
Oto 4}, Redefine any of 30 parameters to create 
or rvcrwate unique disk formata 
CLERROR EDIT — Quickly find and recreate all 
read errots including extra and renumbered 
trucks on seotors and half tracks from 0 to 4, isk to SCREEN or PRINTER including ven recreates data under errors and allows you 

ae aren a Much, much tp redefine any necessary paranelars. 

ony $14.99 
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Ch Mhe most powerful disk nibbler available anywhere, at any price! 
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Y541/1570/1571 to 64/128 (state type), 
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Burst Nibbler transfers data as raw GCR code via the parallel cable without the need to dacode tt go you 
eta perfect oopy ofthe original 
© Wl nibble upto 41 tracks. @ Copy a whole disk in under 2 minutes, @ Full instructions. 
© Regular updates — we always ship the latest. @ Fited in minctes ~ no soldering usually required. 
Fuller ty tracks @ No need to buy parallel cable if you have Professional DOS eto, 

(© Cable has throughbus extension for other add ons, 
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the more difficult missions. Epyx in- 
cludes a handy chart that explains the 
numerous differences between the dif- 
ferent levels. 

The flip side of the card lists all the 
keyboard functions you'll need to com- 
mand your vessel. This reference is a 
tremendous aid to game play, since 
there are dozens of options available to 
sub skippers, and it’s easy for novices to 
forget which key to press in the heat of 
battle, The function keys alone provide 
a periscope view, binocular view, 
bridge view (good for spotting aircraft), 
side view of submarine and surface ves- 
sels (which show depth charges), sonar, 
radar (if installed), five levels of maps, 
and a chart showing the status of the 
boat’s equipment, food, oxygen, and es- 
timated repair time of damaged items, 

At the start of each patrol you are 
given specific orders. These may dis- 
patch you and your boat to seek and de- 
stroy enemy shipping, rendezvous with 
shore units, or rescue downed air 
crews. As you leave port, you can set 
your own course and speed to your as- 
signed station, or, at the lower levels, 
let the computer handle the navigation 
for you. It will suggest a course and 
speed, tell you how many days it will 
take to reach your destination, and the 
amount of supplies you'll use. 

I seldom have problems letting the 
computer do my navigating, but my U- 
boat crew and I starved to death several 
times trying to reach Germany follow- 
ing extended patrols off the North 
American coast. The next time I sail that 
mission, I'll handle the navigating and 
see whether I can do better. 

Realism 
The designers have included a number 
of realistic touches in this outstanding 
simulation. If you get a radio message 
from headquarters, the Morse code you 
hear is accurate, even if the keying is a 
little sloppy. Don’t worry about deci- 
phering the dots and dashes yourself: 
The computer prints the message on 
the screen as it comes across, 

Simulations can be made too real- 
istic, though. In real life, it could take 
weeks to reach distant patrol areas. 
Most computer skippers would mutiny 
if they had to wait that long before be- 
ing called to battle stations. Fortunate- 
ly, Sub Battle lets you compress sailing 
times to speed up play. As a result, a 
single mission usually can be complet- 
ed in less than an hour. When you come 
in contact with the enemy, the time 
compression drops automatically. It 
also drops whenever you are sub- 
merged, so you have to keep an eye on 
your oxygen and the charge remaining 
in your battery banks. 

Your engines automatically change 
from diesel power to battery when you 

34 COMPUTE!'s Gazette May 1988 

dive, but you have to give the order to 
switch back when you surface. More 
than once I’ve popped up and increased 
speed to catch a fleeing convoy, only to 
get a message a short time later inform- 
ing me that my batteries were dead. 
Don’t forget to recharge them after 
you've switched to diesel. 

Time compression can also be a 
problem when you're sailing near land. 
I was taking a U-boat up a narrow bay 
off the western coast of Ireland, curious 
to see if I could see anything on shore. 
(You can’t.) I thought I had turned the 
boat toward the open sea when I in- 
creased speed and called up the maxi- 
mum time-compression mode. Actually, 
I was still sailing toward land. | imme- 
diately got a We are aground message. I 
called up an overall chart of Ireland 
only to see my sub’s cursor sail right 
across the island and emerge in the 
Irish Sea—a remarkable feat for any 
vessel. The same thing happened when 
I was commanding a U.S. sub off the 
northern coast of Australia. I sailed in- 
land for a few hundred miles, turned 
right, and powered my way out some- 
where west of Darwin, without even 
scratching the paint. 

In most cases, when you run 
aground, you'll stop. I don’t remember 
seeing it mentioned in the manual, but 
if you keep reducing speed, the boat 
will go in reverse. That's a handy way 
to get off a beach. Try not to run ashore 
too often; it’s hard on the torpedo tubes. 

I noticed another minor flaw when 
I was trapped by enemy escorts. I was 
forced to stay submerged until the elec- 
tricity in my battery was depleted. My 
boat still had oxygen, so I waited to see 
what would happen. After a few mo- 
ments, I was surprised to discover the 
boat was still under weigh. Even with a 
dead battery, I could maneuver and 
change speed as if nothing were wrong, 
It helped us survive, but I wouldn’t ex- 
pect that to happen on a real submarine. 

The same thing proved true when 
my subs pressure hull was damaged by 
enemy fire. I ordered a crash dive to es- 
cape the murderous shelling, fully ex- 
pecting either to sink or get a message 
telling me that I couldn’t dive. To my sur- 

prise, the sub went down, survived a 

depth-charge attack, and behaved nor- 
mally. Maybe the damage wasn’t as bad 
as I thought, but I think we got off a little 
too easy for a simulation of this scope. 

Frustrated U-boat Captain 
The missions supposedly are based on 
authentic historical data, although de- 
tails are sketchy on many of the Ger- 
man patrols due to the number of U- 
boats lost at sea. I recall that the 
Germans were very successful in sink- 
ing Allied shipping during the early 
years of the war. But whenever I as- 
sume the role of a U-boat captain, I’m 
lucky if I can spot smoke on the hori- 
zon. I played for weeks before I even 
saw a ship, much less got one centered 
in my periscope. 

As an American commander, I've 
sent half the Japanese fleet to the bot- 
tom. Once, when my periscope was 
damaged, I even sank a destroyer with 
a difficult bow shot using only sonar 
bearings. My score to date as a U-boat 
commander is one tanker and a PT 
boat. Those victories came in my latest 
game, and now I'm under attack by 
three destroyers. I’ve tried to lose them 
for several days. (You have the option 
of saving single missions for later play.) 

I've zigzagged. I’ve reversed 
course. I’ve tried silent running. I've 
dived so deep that rivets popped, and I 
still can’t shake them. Now my oxygen 
is low, I’m out of torpedoes, and these 
escort vessels are still stuck on me like 
lint on Navy blues, I get the feeling that 
all navies aren’t created equal. 

Never A Dull Moment 
Sub Battle can be frustrating at times, 
but it’s never boring. I’ve been sunk by 
my own mines. At other times I've sailed 
through convoys without a scratch, bow 
and aft torpedo tubes blazing, finishing 
off damaged tankers with my deck gun, 
and knocking out waves of enemy 
fighters with my anti-aircraft weapons. 

It’s an addictive game. After an un- 
successful patrol, I'll sail into home wa- 
ters, vowing to turn the computer off as 
soon as I get to port. Then, like a losing 
gambler who knows his luck is bound 
to change, I'll say, “Just one more pa- 
trol; just one more.” Before I know 
what I'm doing, I've packed my sea bag 
and signed up for another mission. 

Sub Battle Simulation is more se- 
ductive than a silver-tongued recruiting 
officer. 

—Tom Netsel 

Sub Battle Simulator 
Epyx 
600 Galveston Dr. 
Redwood City, CA 94063 
$39.95 



PRICE & QUALITY 
YOU CAN DEMAND IT FROM OTHERS— BUT YOU CAN EXPECT IT FROM APROIKK 

The Great 

Communicator 
THE DIRECT-CONNECT HAYES® AND COMMODORE® 1670 
COMPATIBLE 1200 BAUD MODEM FOR ONLY $89.95 
Everything from Electronic Mail (E-mail) to stock quotesand huge 

databases of every imaginable type is now on line to the small 

computer owner. Youcanevensendandreceive messagesanywhere 
inthe world, Allyou needis atelephone anda modem which allows 
your computer to communicate with others, 

Almost all modems (and services) are set up to communicate in 

one of three speeds; 300, 1200 and 2400 Baud. Mostcomputer users 
prefer 1200 Baud. (1200 Baudis about 4 times as fast as 300 which 
means you spend about ¥% the time and money getting the data 
you want and more time enjoying it.) 

2400's are great (and quite expensive), only if youhave adedicated, 
data-grade phoneline. Here's why. The regular phonesystem usually 
doesn't have the signal clarity and bandwidth to support more than 
about 1200 baud and asa result, 2400 Baud modems run at either 
1200 or, ona real bad line, 300 Baud. They adapt to the worst-case 
line conditions and will slow transmission accordingly. Why buy a 
2400 Baud modem for alot more money whenit’s going to transmit 
at 1200 Baud much of the time anyway? 

Youwillalso notice a few very cheap 1200s on the market at “too 

good to be true prices.” They are. The reason is that they are not 
truly Hayes and/or Commodore 1670 compatible therefore not usable 
inall situations and with all serivces.The Aprotek Minimodem-C™ 
isboth Hayesand Commodore 1670 compatible and 300/1200 baud. 
Why notgetamodem thatwill satisfy your presentAND futureneeds 
by going directly to an inexpensive Aprotek Minimodem-C™ 
especially when we have it on sale? 
Whatdo you get for $89.95?Everything! Youdon'tneedtoworry 

about cables, compatibility or anything else! We don't just sell 
hardware, we sell solutions. The Aprotek Minimodem-C™ plugs 
directly into your Commodore C-64, C-64C or C-128 USER port. It 
is unique in that it has two separate (switchable) emulation modes 
(Hayes and Commodore 1670) to make it compatible with ALL 
available software. The Aprotek Minimodem-C™ is a full feature, 
1200 Baud modem with Auto Answer, Auto Dial, Touch-Tone orrotary 
dialing, has the fullcomplement of status indicators on the top panel 
andhasa built-in speaker. Just plugitinto yourcomputerandstandard 
phone jack with the attached cable. Minimodem"™ is supplied with 
“Multiterm” 64 and 128. 
Also included is a free trial offer 

‘subscription to Compuserve, a 

very useful user database with 
local access numbers and about 
every feature imaginable. 

Do you have more than one 
computer or do you plan to get 
another computer? Youcan “hi 
your cake and eat it too. 
Simply order our Universal RS-232 Interface (#5232) or the new 
Com-Modem™ adapter (#5100) along with the standard Aprotek 
Minimodem-H™ which you can use with any computer that has a 
RS-232 serial port as well as with your Commodore. The Universal 
RS-232 interface can also be used to connect your Commodore 
to any other RS-232 device. Aprotek Minimodem-C™ is tiny. Only 
4%" long, 244" wide and %”" high. The smallest yet best featured 
modem on the market. Order yours today! 

NO RISK POLICY 
Try any Aprotek product for two weeks. If you are not satistied, send 
it back for a prompt refund. 
NOW FOR THE BEST PART, THE PRICE! 
Order# — Item Qty Price Shipping Total 
6212 MINIMODEM-C (Commodore) __ 8995 __ 
6214 MINIMODEM-H (RS-232)  __ 9995 
6216 MINIMODEM-AM (Amiga) 9995 

(Specity) 
Modem shipping—Cont. US $600, UPS Blue, CAN, AK, Hi, APO $10.00 

Aprospand-64 " Gives your Commodore 64 or 128 full ex- 
pandability! This superbly designed expansion module plugs into the 
expansion port and gives you four switchable (singly or in any com- 
bination) expansion connectors—plus fuse protection—plus a reset 

button! Before you buy an expander, be sure that it has a fuse to pro- 

tect your computer and that you can activate your cartridges in any 

combination allowed by the cartridges, 
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ONLY $29.95 + sav Order #5064 

UNIVERSAL RS-232 INTERFACE 
with Commodore USER Port expansion. ONLY $39.95 +S&H 
Now you can connect and communicate with any of the popular 

RS-232 peripherals using your Commodore USER Port, This superb 
expander opens a whole new world to your Commodore computer's 

capabilities. You can now connect to printers, modems and any other 

RS-232 device. If you already have something that connects 

to the USER Port, don’t worry because 
the port is duplicated on the outside 

edge of the interface. Simply plug it in 

and turn on the device you want to 
communicate with. Comes complete 
with sample driver program listings. 

Compatible with all Commodore home 
computers with a USER port. 1-year 

warranty. Order #5232. 

NEW! «coM-MODEM" ADAPTER — Use any Hayes" 
compatible modem with DB-25 connector through your USER port. You 
can make it emulate a 1670 too, or turn it off entirely. Can be used with 
our other USER port equipment such as “USER EXTENDER” (#5250) 
or “UNIVERSAL RS-232 INTERFACE” (#5232). 

Order #5100 . - $18.95 +SaH 

““EXTENDER-64'’—10" Ribbon cable extender for your Commodore 
CARTRIDGE port. Used with Aprospand-64, Order #5065. . .$19.95+S&H 

“USER EXTENDER “10” Ribbon cable extender for your Commodore 
USER port. Order #5250.......scsssssesseeeeees +++ +$21,95+S8H 
Com 6 Pin Serial Cable (5tt) #3006-5MM $7.95, (8ft) #3006-8MM $9.95 
Commodore Serial Ext, (5f1) #3006-SMF $7.95, (Bf) #3006-8MF. . $9.95, 

Shipping per each above item: Cont. US =$3.Can, PR, HI, AK, APO, UPS Blue =$6 

ORDER INFORMATION California residents add 6% tax. All prices are 
cash prices—VISA and MC add 3% to total, We ship the next business 
day on money orders, cashier's checks, and charge cards. A 14-day clearing 
period is required for checks. Prices and availability subject to change— 
CALL, Available at Selected Dealers, Dealer inquiries invited, 2 week 
satisfaction or your money back trial period on all products. 

For information call 805/987-2454 (8-5 PsT) 

TO ORDER CALL TOLL FREE 
800-962-5800 - USA, 800-962-3800 - CA (7-6 PST) 

Or send order to: 

— Dept. CG 
— APROTEK. 1071-A Avenida Acaso 
= Camarillo, CA 93010 



COMPUTER DIRECT 

Will Not Be UNDERSOLD! 
AND WE MEAN IT! Prices Expire 5-31-88 

Super Fast’ 15MHzIBM° XT Complete ‘15MHz IBM’ XT 
Compatible Computer Compatible System 

The Incredibly Quick Professional XT Computer | Computer, Drive, Monitor, Printer & Software 

Sale Price sae Sale Price 

4495 =|Er #659" 
List $1195. (Add $10.00 shipping.*) Professional System List $2495 (Add $35.00 shipping.*) 

+ *15 MHz (Norton Cl Rating) 
No One Sells} , 512K professional XT Turbo Computer 

4.77/8 MHz ; Clock/Calendar 
© *15 MHz (Norton CI Rating) * Super Fast V20 CPU 
* Parallel, Serial & Game Ports * ATStyle Keyboard 

© TTL Monochrome Monitor Card * Security Keylock 

* 512K Professional XTTurbo Computer —* Clock Calendar 

This System 

For Less! Parallel, Serial & Game Ports 
* MS DOS 3.2 & G.W, Basic Included 

* Hi-Res 12" Monochrome Monitor 
* Genuine IBM 8/2" Printer with Interface 

And Heat Transfer Paper 
* Software: Word Processor, Spreadsheet & Data Base 

** Must be purchased with MS DOS & G.W. BASIC Software 
for an additional $79.95. (Not sold separately.) 
12M@ nthe registered trademark of Internationel Business Machines. Inc 

Complete Apple” 
Compatible System 

Computer, Drive, Monitor, Printer & Software 

Sale Price 

AT9 
List $1228 (Add $35.00 shipping.*) 

1AA® Is the registered trodemark ol International Business Machines, Inc. 

64¢ System 
Computer, Drive, Monitor, Printer & Software 

af Sale Price 

*395°° 
List $1045. (Add $25,00 shipping.*) 

* Laser 128K Computer No One Sells * Commodore C-64c Computer 

Video, Parallel & Serial Ports This System This System * Excelerator Plus Disk Drive 

Runs Virtually All of the For Less! For Less! * HI Res 12” Monochrome Monitor 

Apple li/IIc/Ile Software 
¢ HI Res 12" Monochrome Monitor 
* Genuine IBM 84" Printer With Interface 
And Heat Transfer Paper 

© Software: Word Processor, Spreadsheet & Data Entry 
‘Apple® In the registered trademark of Apple Computers inc 

With Connecting Cables 
* Genuine IBM 8Y2" Printer With Interface 
And Heat Transfer Paper 

* GEOS Software: Word Processor And 
Drawing Program 

Commedore\®) 1 the registered trodemork of Commodore Business Machines Ine. 

15 Day Home Trial ° 90 Day immediate Replacement Policy 

7 fino yeep add 6% talent. All orders must ben U.S. Dollar We Whip to all pinta in the US, CANADA, PUERTO RICO, & APO-FPO, 
COMPUTER DIRECT jit cipesuse minnul US 01 COD MAIL OmDERS ere cer Chek, money Gre or peranal Check low ear ee 

22292N. Pepper Rd, Barrington, IL 60010 {eonor snlyshrpat im cotinena 5) COMPUTER DNKECT wil match any vl atonaly mdreriaed delivered pie Un exact amt prt with 

Call (312) 382-5050 To Order! Sor TST yas must monies sth ne voer or whe Saye ot eof pucase, VISA — MASTERCARD — C.O.D. 



COMPUTER DIRECT 

Is Ist In PRICE, SUPPORT, & GUARANTEE?! 
WE LOVE OUR CUSTOMERS! Prices Expire 5-31-88 

Genuine IBM Printer | 22 CPS Daisy Wheel 
8/,'' Letter Size * 80 Column 13" Daisy Wheel Printer With 

Limited Quantities True Letter Quality 

No One Sells FE \ 
This Printer 
For Less! 

No One Sells 
This Printer 
For Less! 

(Add $7.50 shipping.*) g°5 List $199 (Add $12.00 shipping.*) 9 9°?> List $499 

© Unbelievable Low Price © Underline {| * Daisy Wheel Printing ¢ True Letter Quality 
® Advanced Dot Matrix - Heat Transfer * Enlarged | ° 22 CPS, AAA Text * Below Wholesale Cost 

© 13" Wide Carriage 
* Both Daisy Print Wheel & Ribbons Compatible 

with Diablo™ & Qume® 
* Single Sheet or Continuous Feed 
© Low Cost Adapters Available 

Super Hi-Speed Printer 
200 CPS Star Micronics LV-2010 
With Crisp Near yy fpped Quality 

* Upper & Lower Case (With True Lower Descenders) 
* Graphics With Commodore, & Apple Interfaces 
® Ready to Hook Up To Serial Port Of IBM® PCjr 
© Low Cost Adapters For IBM®, Apple, Commodore, 

& Laser Computers 

Ultra Hi-Speed Printer 
300 CPS Draft ¢ 50 CPS NLQ 

With Color Printing Capabilities 
Color 

Printing 
Capabilitios 

No One Sells 
This Printer 
For Less! 

Sale $ 
(Add $10.00 shipping.*) g 7 9°> List $499 

© 300 CPS Draft - 50 CPS Near Letter Quality 
© Front Panel Margin Setting 
Download Character Setting ° Epson/IBM Modes 

® Variety Of Characters & Graphics * Bottom Feed 

® Parallel & Serial Interface Ports © 10K Buffer 
© Auto Paper Load & Ejection 
* Optional 7-Color Printing Kit.. Sale $99.95 

15 Day Home Trial ° 90 Day Immediate Replacement Policy 

(312) 382-5050 DX somputer inect 
Call We Love Our Customers! Mail Barrington, IL. 60010 

No One Sells 
This Printer 
For Less! 

Sale $ 
(Add $10.00 shipping, *) 1 9 9°: List $499 

© IBM Compatible 
© Serial Impact Dot Matrix 
* Near Letter Quality Mode 
* Ultra High Resolution Bit Image Graphics 
* 200 CPS Draft - 45 CPS Near Letter Quality 
© Standard Serial & Centronics Parallel Ports 
* Pull Tractor & Automatic Single Sheet Loading 



Chernobyl 
As its subtitle states, Chernobyl is A 
Nuclear Power Plant Simulation. Al- 
though the simulated power plant is of 
the same type involved in the actual 
Chernobyl disaster—with some Ameri- 
can modifications—the simulation is of 
day-to-day nuclear power plant opera- 
tion, not of the accident that happened 
in the U.S.S.R. 

So why is it called Chernobyl? Ob- 
viously, the creator and the distributor 
are capitalizing on a name that has be- 
come a part of our language. This is not 
a new practice and not even a deceptive 
practice when viewed within the con- 
text of marketing and advertising stan- 
dards. You are much more likely to take 
a second look at a software package 
called Chernobyl than you are to notice 
a package called something like “Nu- 
clear Reactor.” 

Simulating Another Computer 
Chernobyl is a simulation, but in this 
case, your computer is simulating an- 
other computer—the one that monitors 
and controls the workings of a nuclear 
power plant. As stated in the game's 
prologue, the author's intention was to 
show, in a simplified way, some of the 
problems and hazards involved in run- 
ning such a plant. I think the program 
may succeed on a level not even imag- 
ined by the author. 

As the computer operator, you 
must sign in, give the time of day and 
the password, and bring the plant on- 
line and into full operation. Your feed- 
back takes the form of messages— 
usually a single line that appears at the 
top of the screen. You'll be given confir- 
mation of some of the actions you've 
initiated as well as constant status re- 
ports on various parts of the plant. 

Since Chernobyl is run strictly by 
keyboard interface—in keeping with 
the plan of simulating a computer—all 
commands must be typed in. To open 
valves, type open followed by the num- 
bers pertaining to the valves you wish 
to open; to engage the turbine, type 
power on; to activate core draining, type 
letdown, Core brings up a graphic repre- 
sentation—one of several schematics 
used here to show the layout and the 
workings of such a power plant. 

How Long Until Doomsday? 
One of my first questions to the author 
was, “How long do I have to watch all 
this stuff before things start going 
wrong?” 

“Sometimes quite a while,” he said. 
My second question a few weeks 

later was, ‘How do I blow the darned 
thing up?” 

In essence, his reply was that it can 
be done but you have to work at it. Sev- 
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eral people who work with atomic en- 
ergy called him with essentially the 
same question, leaving the author to 
speculate that perhaps he’d done his 
work too well. 

That depends on what he was try- 
ing to do, We'll come back to this point. 

The printed documentation for 
Chernobyl consists of a booklet that ex- 
plains the operation of a nuclear power 
plant, Even though it does not tell you 
how to use Chernobyl, the documenta- 
tion should be read for an understand- 
ing of how the various elements of a 
nuclear plant interact. The game's real 
documentation is on the disk itself, ac- 
cessible via the keyboard. I have mixed 
feelings about this. 

On the one hand, an on-disk man- 
ual allows for last-minute updates. 
Events automatically pause when the 
manual is called up, which can be very 
beneficial if things are going wrong. 
The manual can be printed out if you 
prefer to work with hardcopy. 

Unfortunately, the printed docu- 
mentation gives the wrong information 
for accessing the manual. You have to 
type manual in order to access the 
game's documentation. Upon booting 
the game, you get about four screen 
pages of history on the development of 
and need for nuclear power plants. Al- 
though the author refrains from being 
“preachy” on the subject, there is no 
way to circumvent the message—it is 
there every time you boot up. Where 
does Chernobyl succeed and who will 
be interested? 

Without being facetious, I think 
Chernobyl probably succeeds in simu- 
lating the computer controlling a nucle- 
ar power plant and definitely succeeds 
in simulating the boredom of being sta- 
tioned at such a computer. That's no 
meant as a putdown. 

Pulling The Graveyard Shift 
The first time I tried the program was 
late at night: The rest of the family had 
gone to bed, and I was sitting before a 
computer that kept flashing messages 
telling me everything was nominal. Un- 
der the circumstances, it was easy to 
imagine I was pulling the graveyard 
shift at a real power plant. 

It was even easier to imagine, con- 
sidering the boredom level of the job in 
simulation, that it would be possible for 
a real operator to miss the first changes 
in the series of messages that are sup- 
posed to warn him or her when some- 
thing's amiss. (There are audible 

alarms, but by the time they go off, 
you're in real trouble.) To me, this was 

the most frightening thing about Cher- 
nobyl: a simulation of the human frail- 
ties that could preclude disaster. 

As to interest, I don’t think Cherno- 
byl can be approached in the way we 
approach most simulators, It is not 
something I would consider booting up 
because I wanted to have some fun or 
excitement. I do think it may have some 
value as a teaching tool, perhaps in a 
classroom situation—particularly with 
the graphics screens that show the parts 
and workings of a nuclear power plant. 
It might also be well for a teacher to de- 
liberately induce meltdown just to 
show how a nuclear power plant can 
shut itself down in times of danger. 

As a diversion or entertainment, 
Chernobyl fails. As a teaching tool, it 
succeeds. 

Chernobyl 
Cosmi 
415 N Figueroa St. 
Wilmington, CA 90744 
$24.95 

—Ervin Bobo 
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ee 
COD orders call 

(312) 566-4647 

Superior Micro Systems, Inc. 
P.O Bor 713 + Wheeling 1 60090 



We're 
giving 

away 

List of prizes 

Grand Prize $1000 CASH (1 winner) 
2nd Prize Choice of Abacus books and 

software (2 awards) $500 value 
3rd Prize Choice of Abacus books and 

software (2 awards) $400 value 
4th Prize Choice of Abacus books and 

software (2 awards) $300 value 
5th Prize Our complete C-64 Library 

Set-$227 value (100 awards) 

(Ya or sn ean ans a 
| witin your own GEOS programe. 

Dept. MS + 5370 52nd Street SE 
Grand Rapids, Mi 49508. 

Telex 709-101* FAX 616/698-0325 
Phone 616/698-0330 

In our GEOS application contest 

You already know GEOS. And if you know BASIC, then 
you can write applications to run under GEOS using our 
new and exciting BeckerBASIC for the C-64. 

Now Abacus is sponsoring a contest to find the most 
talented authors among you. We're looking for the best 
GEOS applications written using our powerful 
BeckerBASIC. With more than 270+ new commands and 
functions, BeckerBASIC makes writing GEOS 
applications a snap. There's commands for hires graphics, 
pulldown menus, dialog boxes and much more. 

To learn more about BeckerBASIC or our contest write or 
call Abacus. Or better yet, pick up a copy of BeckerBASIC 
at one of our thousands of dealers and start writing those 
GEOS applications now. 

Here's the contest rules: 

1, Write your entries using BeckerBASIC to run under GEOS. 
Entries must be submitted on a diskette. 

2. You can submit multiple entries provided that all entries fit on a 
single diskette, 

3. Entries must be accompanied by the official entry form you'll 
find inside the BeckerBASIC package, Xerox or reproductions of 
the entry form are not acceptable. 

4. You must make sure that your entry is received by Abacus no 
later than August 31, 1988. 

5. We'll announce the winning entries by October 31, 1988. 

Complete rules are on the official entry form inside the BeckerBASIC 
package. 

A SS 
YES! | want to start writing applications for GEOS, Please rush 
me BeckerBASIC at $49.95 plus $4.00 shipping and handling 
(foreign $12.00), Michigan residents add 4% sales tax, 

Payment: VISA MC AMEX — Check MoneyOrder 

Card No. Exp. date 

YES! I'm intostesting in writing GEOS applications. Please sond 
me information about BeckerBASIC and your contest. 

City State Zip. 

Please sond moa free cailog of your axtonsive fine of sofware 
land books for the Commodore 64 or Commodore 1; 

TY9O0-481-4319 DH 5970 Sze Sree SE, Grand Rapid, Ml 49508 
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See eee tee ee 
ands On Sotware nc. snow dsiribuing saw products. What des that mean tome,” you say! Well 

for one thing, we have expanded our praduct line to include games and utilities from other publishers « i 
accessories, Commodore authorized service, and even a selection of pre-owned titles. The technical staff here u= Commodore putnorizag 
is second to none, and js well-known to thousands of Commodore users. We are committed to your’ Service by Russell & Associates 
satisfaction—and are prepared to prove it! i 

Repairs: Commodore Service: 
‘64 Keyboard 0-128 Rom Upgrade... .42,50 

5 fa ete ie Pon Upsets i 3 eh igh Sze etk ran vi 
ACCESSORIES 1st Repair (w/align) § (preat Soc Baste 8) Tae inca ste {71 ign pais: Amiga Levanta 95 }0Cn Dk Storage £] 18rt Repl(w/ali) ange 300 135.00 

aurable Powe Supply 300.nt 1702 Monit Amiga 1000. 135.00 
2 i Commogor Arolo Agr et Ay oitronst moore Prt "Ov algn H 525 ae BC Moto Repair 13500 

a Exence Cable 
12" Printer Stange A C54’ 8 0128's must have Power Supply coed. Thy day 
d \aouse Mat eripbrseas a i B = =| warranty on all repairs, Buy a Power Supply from Software Support 

317717847128 Dust Cove Gachess | Shes once”, International and get 2 60-day warranty. Please include a detailed RBs S52) Seo rik escpton uf your problem and yf oda f possible, 
ase Bk ave ener $93 ac? Russell and Associates reserves the right to reluse any repair. Repal 
3.5” Disk Drive Cleaner 695 Tac ick Jods will be charged $3,00 per piece for return shipping/handling 

ree 
Softworks ELECTRONICARTS 

Basic Compler 68 Geotie 64 7 Dragon's Lar 7 9 eee i 3397 
Basic Compler 128 Geote 128 Earn Orbit Suton BFS 87 Fight Sim Scenery 1-6. --14.16.2 
Cad Pak 64 7 Geoprint Cane Hunt For Ree 0: Gunship Fight Sim Scenery 7 17.46 
Cad Pak 128 6.87 Geoprogrammer G4 Instant Music Prrates Jet 27.36 
Chart Pak 64 Geoprograrnmer 128 Legacy ofthe An Project Stealth Fighter Steath Mission 33.96 
Chart Pak 128 Geopublisn 6$ Marbie Madness Red Storm ising 
Geas Inside & Gut Book Geopubish 128 Master Ninja Slient Service 
Geos Disk Geospel Mavis Beacon Typing 

Monopoly 
utrageous Pages 
Paper cip 3 

Data Manager 2 
Pegasus 820 Street Brawier Data Manager 128 
Pegasus Sceneriot Bop & Rumble Desktop Publisher 

(B& Tourn & Exec. 1 Sandiego USA Roekios op & Wreste 97 General Ledger 
Mach 128 3097 Sandiego Wor'd Senxon Crossword Magic Parner 64 
Tenth Frame Cauigron 1&2 Scruppies Detender of he Crown Partnee 128 
World Class Leader Board Magnetron Srate 0 De 2 Swilicale/ Sideways 64 
W/CL/B Fam/Court or 2 Pant Snop Skytox i Swittcal/Sideways 128 Print Shop Companion Sirike Fleet Harrior Combat Simulator Sylvia Porter F/P 64 

B/S Graphs | o203 Twigs Ranson Heaa Over Mees Sy Pore F7P 128 
Holiday Graphics World Tour Goll High Rolie Wora Water \ocoL Ane Superdive Challenge a Writer ACCOUNDE Superbixe Challeng : Word Writer 128 

Jones Temple of Doom 
CeHeOn 10 

Xing of Ch Haraball 183 ttutnts Art Galery 1 0r2 files Unti Dead Paperooy A Galery American Hist. 
Miniput Road Runner fr Galery Fantasy 
Pasmatton FoutX Fou Racing Superstar le Hockey Prinmaster Pus Power al Sea The Games: Wie? Eaton SuperStar Mis! Soccer Project Space Station areaktny Grapes Setap tor 2073 SuperStar Soccer Test Ove Commando Home VieeoProgucer Tapan 
Thera Kwik 40 Impossie Mission I The Stooges erie! Spee3 Buggy UA cache wip seeeee/i840/60 3231 MISCELLANEOUS 

og News Baseda Was asc 29.95 
ACTIONSOFT DATA SOFT by vs. SY 3 : Base B Guse/Beginners 19.95 Steet Spans Bs Pro Term G2 3037 Thunder Croppet eat: y Ba spoiemize 4297 

Up Penscope rtat Reaity Dungeon B/W Business Form Shop 28 sear ORIGIN Ca bivetigeat 302 Teoruk Games 392 Auteduel 33.36 CSM Protecton Manuall. 22.55 nar Video Tile Companion tof 2 Winter Games Moebius CSM Protection Manval Il 26.18 
AS: waa ‘Video Title Shop World Games Ogre ‘Dark Castle (3-60) 21.97 uti | Deole 2497 Alens as Unima 3 Fent Master 50.87 Gee Bee Air Rally UW— + Uma # Fant Master 128 3697 

a riresied ‘Unma 5 ‘Hes Mon 64 (cart) 9.95 Insice Commosor DOS. 13.95 iKasser Money sg 48.32 
Merin Assemble 6 Professional Software lnc. Merlin Assembler 128 42.97 

Feet Filet 68/128 2497 Merouamyer 36.97 
Fleet System it+ 36.97 — Microleague WWF Wresting . 24.95 Fit Syste 28 3257 PersonalNewseter all The Sentry 87 Flee System IV 48.97 Stier's Classical Musc— 

ELECTRONIC AnTS~ Tracker 4. All 10 cisks in Filer 49.95 Aven Fes Sp Poxer 1897 
Desk Pak | Amnesia SPRINGBOARD Poker Data Disks Suro s Tale or? 02003 1297 te Orgs Cereate Maker Superbase 64 4897 Chessmaster 2000 Certcate Maker ibe. 20-40 Superbase 128 4897 

Chuck Veage” = AFS Superbase he Book 1057 
Deatn ‘Super Suncay, 23,64 
eta Pato ACipan 2 Superser 3087 Sake PIS Graphic Expands St Soperscrt 128 237 

Decanary Disk 



Here they aret The products that have made us one of the most 
respected companies in the mail order business. Our utilities have 
become a staple in the libraries of thousands upon thousands of 
Commodore users worldwide. Original ideas and workmarship 
throughout, (a ranty nowadays!) our products are guaranteed 10 
please. If you enjoy dealing with people who genuinely have your best 
interest at heart look no turther. Our products are created with you in 
‘mind, We offer programs that are protection tree and most can be 
Iransterred t0 the 1581 disk drive, Also, we offer the best technical 
support in the business, Les and Dan are available five days a week 
to help with problems. Hf you see a program that interests you on this 
‘page, and you need more detailed information to make an educated 
Gecision, just write or call for our tree catalog. Remember: Our 
Business is SOFTWARE SUPPORT! 

ied ae 
Renegade 

THE CURE FOR RANDOM EXCESS 
Random chance. Buy enough utilities, and every so often you'll get a good one, right? Well, that's one way 

to do it. One very expensive way. We've got a better idea! 
We've had the hottest archival programmers in the industry develop 2 new series of utilities of starting 

power. They took the best ideas from the past and re-created them, using state of the art techniques combined 
with a conceptual grasp of the future of computing 

The results of this special project are now available in a single, devastating package. A next-generation 
package called RENEGADE 
* Single or Oval High Speed Data Copier 

Single or Dual State of the Art Nibbler 
* Directory Editor: Organize your Disks 
GOR Editor: For the Experienced Hacker 
Geos™ Modual: PARAMETERS and TOOLS 
200 Parm: Oldies as well as our Latest 
Parameter Updates Released Every Two Mon 

-] * Copier Updates Released Every Four Months 
© Compatible with C-64/128 witl 

C-128 Helper 
Helper is an exciting new type of Software for the C-12B 
Computer with 80 column monitor. 
+ Screen Based Databasing 
© User Definable 
© Editor allows modifications 
‘© Demo included that serves as a Basic 7.0 Electronic 

reference manual 
‘© Screen dumps to printer 
© 1581 version available 

ONLY $24.95 

Graphic Art Disks 
Top quality graphics are hard to find, These will definitely 
please you, 

© 10 Volumes available 
‘© Themes followed in most 

© Printmaster'*/Printshop"™ Side A compatible 
© Easily transterred to 1581 

ONLY $14.95 per Volume 

Elite V3.0 
Elite V3 copies the ‘impossible. 
Copies V2,0 of a popular 64/128 planner, 

(64 only), writer 
Leaves the Backup protection tree 

Why pay for Backups of titles you already own? 
ONLY $6.95 

filer 

Elite V4.0 
Our Elite Series is second to none for its copying 
capabilities 
* Elite 4 created to copy titles protected to the MAX! 
‘© Special MAX Copier included 
* Update policy included 
Free Bonus—The Shotgun | 

ONLY $14.95 

Super Cat 
‘The greatest disk library cataloger ever produced for the 
Commodore 64 
* Catalogs up to 640 Disks w/5000 titles per catalog 
© Twice as many with 2 drives 

oad, save, edit, change any entry 

© Prints a variety of reports and even labels 
Lightning fast and easy to use! 

ONLY $24.95 

$2 2S SE TR 

Remember the first programs that came out 
1541/71 Drives 

FEATURES INCLUDE: 
# Single or Oval Ultra Fast File Copier 

Capable of Archiving RapidLok Protection 
Scrolling M/L Monitor with Drive Mon 
Error Scanner with Unique Sector Editor 
Byte Pattern Scanner. High Speed Searches 
Upgradable Sub Menu: New tools in the works 
New Parameter updates only $9.95 each 
Major RENEGADE upgrades only $9.95 each 

© Technical support available: absolutely, 

when the C-64 was still a fairly new machine? Have you seen 

ths 

‘the newest sottware lately? You'd think they were running on a different computer. RENEGADE represents the 
Same quantum leap forward in the utilities arena. 

So if you're tired of relying on random chance to provide you with good utlities, get RENEGADE—next 
‘generation software, available today! 

ONLY $34.95 

SSS I es 

Graphic Label Wizard 
This is the ultimate label utility, 
* Databasing with graphics included 
© Supports Commodore as well as Epson compatible 

printers 
© Printmaster™™ Printshop"* Software Solutions’ 

compatible 

© 1581 transterable 
Satisfaction guaranteed! 

ONLY $24.95 

C-128 Cannon 
The total copy/utilities package created just for C128 
owners. 
© Nibblers—Single or Dual 
© Fast Copiers—Single or Dual 
© File Copiers—Single or Dual 
© Scanners—Error and Density 
© 1581 Utilities 
© Directory editing 
© 100 Free Kracker Jax Parms 
© 1541/71/81 Drives Supported—Single or Dual 

ONLY $34.95 

Kracker Jax Revealed | & II 
Our knowledge of protection schemes has made us 

famous. Now find out how we do what we do best. Our 

books are your key to REAL knowledge. OTHERS ONLY 
GIVE SURFACE INFO—we dig deep—much deeper. We 
can show you exactly how today's copy protection 
prevents you from backing up your software, 

Revealed Book | with Reset Button 
$23.50 

Revealed Il with Hesmon Cartridge 
$23.50 

ORDERING is simple: we accept money orders, certified checks, personal checks only on 

SOFTWARE 

Sioa 
INTERNATIONAL 

prior approval, VISA, MC, Discover anc COD, Please add $3,00 shipping and handling per 
order. $2.00 additonal for COD orders, Orders outside of Nortn America please call for 
shipping charges. Detective items will be replaced at na charge. In stack orders are 
Drocessed within 24 ns. Returns are not accepted without authorization #. Washington 
Residents please add 7.3% sales tax. Software orders over $100.00 wil be shipped UPS 
2nd Day Air at no additional charge. U.S. orders only. All prices subject to change. 

Kracker Jax 
THE REVOLUTIONARY ARCHIVAL SYSTEM! 

Kracker Jax is the powerful parameter-based copying 
system that has taken the country by storm! What IS a 
parameter? It's a custom program that allows your 1541 
of 1571 disk drive to strip ALL copy protection from your 
expensive software, leaving you with UNPROTECTED, 
TOTALLY BROKEN BACKUPS that can even be copied 
with a simple fast copier! 

‘We declare Kracker Jax to be the best system of its 
kind on the market today! A bold claim? Maybe. 

But don't take our word for it—it you want the REAL 

‘story on how good Kracker Jax is, just ask one of our 

customers, Don't worry. You won't have any problem 
finding one. 

Vols 1-2-3-4 Only $9.95 ea. 
Vols 5-6-7 Still Only $19.95 ea. 

Hacker's Utility Kit 
State of the art tools for the computerist ready to take 
Control of his software library! 
© Whole disk scanners 
*# GCR Editor 
© Fast Data/Nibble copiers 
* File tracer 
+ Byte Pattern Finder 

Much, Much More—$19.95 

Sysres™” Enhanced 
The best—and we mean Best Basic enhancement system 
for the C-64, 

© Adds over 25 major commands to Basic 
© Extended Super DOS-Wedge 
© Scrolling through Basic 
© Renumber, Trace, Search, and many other features too 

numerous to mention 
© 1541/71 fast loader included 
© M/L monitor from Basic 
© Transterable to 1581 Disk 

ONLY $39.95 
The best money you'll ever 
spend on your Commodore! 

EE 
Mal your order to: Software Support int.-013 
2700 NE Andresen Road / Vancouver, WA 98661 
Or call our toll-free order line 
1-800-358-1179, Sam-Spm Pacific 
Monday-Fri 
After hours orders accepted at 
(206) 635-9648 7 days a week. 
Technical support available. Call 
(206) 695-9648, Sam-Spm Pacific time, 
Monday-Friday. 



Amnesia 
You wake up in a strange hotel room in 
New York City. You have no clothes, 
and you can’t remember your name or 
any other details of your life. If that isn’t 
trouble enough, there’s a woman here 
who insists you are her husband-to-be. 
And yes, you also left home without 
your American Express card. 

Since you have no cash, you can’t 
stay at the hotel. Not only have you got 
to find a place to stay but you also have 
to find something to eat. To top off all 
of your other problems, the state of 
Texas is looking for someone who looks 
just like you—someone who's wanted 
for murder. 

As the manual is quick to explain, 
Amnesia (the long-awaited 64 version is 
now available) from Electronic Arts is, 
indeed, a revolutionary concept—a 
cross between a computer game and a 
novel. It has been termed the first elec- 
tronic novel because of its story-like 
quality, The author, Thomas M. Disch, 
a renowned poet and science-fiction 
author, demonstrates the high caliber 
of his craft in this absorbing story of one 
man’s race against time and incredible 
odds to discover his identity. And he 
must do it before he is executed for 
crimes he did not commit. 

AUTHORIZED 

COMMODORE 
REPAIR SINCE 1978 

C-64 REPAIR REPAIR 

"$3.Q2 socwee 

COMMODORE CHIPS 
At Low Prices 

9.95 325572... 
9.95 325302 

14.75 8721 12.50 
12.85 8520A...... 17.65 
12.50 901 ROMS... 10.95 

Includes All 
Parts & Labor 

10,95 
12.95 

PLAe2s100 
AMIGA CHIPS AND MANY OTHERS 

te Ask for Quantity Pricing 
Send for Catalog of Parts & Chips 

“Now Heavy Duty C'64 Power Supply *$27.95, 

©12 Upgrade ROMS (3) with Instr “$37.95 
1571 Floppy Us ROM (1) *$10.95. 

“COMMODORE DIAGNOSTICIAN"—Fantastic new’ 
way to fix your C-64/periph, etc. (over 6,000 sold) 
prepaid @$7.95 

‘other very hard to obtain items 

KASARA 
MICROSYSTEMS, INC. 

33 Murray Hill Drive 

Spring Valley, NY 10977 

(914) 356-3131 , 
= (800) 248-2983 = 

*plus UPS 

Intelligibility 
One of Amnesia’s exceptional features is 
its parser. It not only accepts a larger 
number of words than most adventure 
games but also accepts a more diverse 
combination of words. One example of 
such a sentence is “Take the mugger’s 
gun and throw it in the garbage can and 
yell, ‘Your Mamma!’ then run.” This 
unprecedented flexibility makes you 
feel like a character in a book. 

Other adventure games entertain, 
but often are frustrating (the parser 
won't accept your sentences), or arbi- 
trary (there is only one solution to any 
problem). Any experienced player of 
adventure games will remember sitting 
in front of the monitor for hours, trying 
words such as open, push, unlock, pry, 
unfold, pull, or move, only to find that 
use is the only word the game accepts. 
In Amnesia, there are alternative solu- 
tions to most of the problems you en- 
counter. This gives the player a sense 
that anything can happen at any time. 

No clothes, no name, no 

memory—and you're wanted 

for murder. 

Other features of the game that I 
enjoy are its realism and the large scope 
of its setting. The game's two disks con- 
tain close to 4,000 separate locations in 
Manhattan, including most of the city’s 
subway system. The narrative provides 
colorful descriptions of the scenery and 
a large cast of characters. One of these is 
the Wacky Wanderer, the host of a radio 
show not unlike Allen Funt of Candid 
Camera, who offers you 100 bucks if 
you can produce an elephant. 

There’s also a man in a blue suit 
who gives you a cryptic clue, and 
there’s a former acquaintance who de- 
livers a note you wrote to yourself in 
the earlier throes of your amnesia. 
You'll also meet a host of other people 
unimportant to the story but important 
to the mood. These include Hari Krish- 
nas, policemen, tourists, historians, 
muggers, artists, cabbies, and more. 
Many of these characters can help or 
hurt you in your quest for knowledge. 

In The Big Apple 
Amnesia’s computer model of Manhat- 
tan also contains a fairly realistic model 
of life in the Big Apple. If you stay out 
on the streets at night, you run the risk 
of being mugged. Begging for money 
too often can get you arrested. If you try 
to wash car windows at the Holland 

Tunnel, some people will pay you, but 
others will merely use rude language 
and drive away. You are tossed out of 
establishments if you don’t have mon- 
ey. If you don’t eat regularly, you'll feel 
hungry and tired, You must sleep every 
night or run the risk of fainting in the 
middle of a street. 

Besides moving around the streets of 
Manhattan, Amnesia takes your character 
to many points of interest, such as the 
New York Historical Society, the Muse- 
um of Modern Art, St. John’s Cathedral, 
the Union Club, and Central Park, For 
the stay-at-home tourist, this should be 
fun, In fact, you may have the feeling of 
being in two places at the same time: at 
home in front of your monitor and on 
Forty-Second Street in Manhattan. 

Another notable feature of Amne- 
sia is the speed of the game's disk oper- 
ation. Many text adventure games tend 
to have a slow data-retrieval process. 
The process is annoyingly long, but not 
long enough for you to run out for a 
snack. But Ammesia’s disk operations 
rarely take more than a few seconds. 

If you like role-playing games, text 
adventures, or are new to the genre, 
you'll like Amnesia. If you don’t like 
role-playing games or text adventures, 
you'll still like Amnesia. If you are fa- 
miliar with Manhattan, you'll like Am- 
nesia. If you play the game and decide 
you don’t like it, just forget I told you 
about it. 

Read that again; you'll get it. 

—Jesse Cohn 

Amnesia 
Electronic Arts 
1820 Gateway Dr. 
San Mateo, CA 94404 
$39.95 @ 

Moving? 
For address 
changes or 
subscription 
information, 
call toll free 

1-800-727-6937 



Exciting & New! 

64/128 
POWER 
BASIC 

Commodore 64/128 Books 
from COMPUTE! 
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Get more power, education, and relaxation from your Commodore 64 or 128 with these 
new books from COMPUTE!. And, as always, the programs are thoroughly tested and easy 

to enter using our special program entry system. (Disks are available, too.) 

COMPUTE!'s Commodore 64/128 
Power BASIC 
Edited 
Collected in this one volume are more 
than two dozen short BASIC programs 
from COMPUTE!'s Gazette's popular 
monthly column, “Power BASIC,” In- 
cluded are utilities that add an 8K RAM 
disk; read and write to disk sectors; 
make programs read joysticks more 
quickly; and automatically generate line 
numbers. There are also programs such 
as “Stop and Go,” which creates a 
pause button to temporarily halt a pro- 
gram, and “Time Clock,” which puts a 
digital clock on your screen, There is a 
companion disk avallable for $12.95 
which includes all the programs from 
the book, (998BDSK) 
$16.95 ISBN 0-87455-099-8 

COMPUTEI's More Machine Language. 
Games for the Commodore 64 
Edited 
Seven of the best machine language 
games for the 64 have been gathered 
into one volume in this follow-up to the 
popular COMPUTE!'s Machine Language 
Games for the Commodore 64, Selected 
from recent issues of COMPUTE! and 
COMPUTEI's Gazette, the garnes range 
from the frantic “Prisonball"’ to the 
delightful "Biker Dave." This is more than 
just a collection of exciting fast-action 
games, though, because complete and 
commented source code for each pro- 
gram is included in the book, Machine 
language programmers can see exactly 
how each game is written and what de- 
sign techniques are used. A disk /s avail- 
able for $12.95 which includes all the 
programs in the book, including source 
code. (947BDSK). 
$16.95 ISBN 0-87455-094-7 

COMPUTE!'s Third Book of Commodore 
64 Games 
Edited 
COMPUTE! Publications, the leading pub- 
lisher of programs for the Commodore 
64, has brought together another excit- 
ing collection of nerve-tingling games 
that will delight the whole’ family—from 
preschoolers to teenage arcade fans to 
those who enjoy games of logic, Clearly 
written, with non-technical instructions, 
this book contains hours of challenging 
entertainment for beginning computer 
fans as well as experienced pro- 
grammers. There is a companion disk 
available for $12.95 that includes all the 
programs in the book. (PSSBDSK). 
$15.95 ISBN 0-87455-095-5 

These books are now available at your local book or computer store. 
You can also order directly from COMPUTE! by calling toll free 800-346-6767 

(in NY call 212-887-8525) or mailing your order to COMPUTE! Books, P.O. Box 5038, 
F.D.R. Station, New York, NY 10150. 

Customer Service hours are 10:00 a.m.-12:30 p.m. and 1:30 p.m.-3:00 p.m. EST Mon.-Fri. 

Please include $2.00 postage and handling per book or disk. NC residents add § percent sales tax and NY residents 

add 8.25 percent sales tax. Please allow 4-6 weeks for delivery. 

COMPUTE! Publications.inc. 
‘A Capital Citles/ABC, Inc. Company 

COMPUTE! books are available outside the United States 
from subsidiaries of McGraw-Hill International Book Company. 



feedback 

Do you have a question or a problem? 
Have you discovered something that 
could help other Commodore users? We 
want to hear from you. Write to Ga- 
zette Feedback, COMPUTE!'s Gazette, 
P.O. Box 5406, Greensboro, NC 27403, 
We regret that, due to the volume of 
mail received, we cannot respond indi- 
vidually to programming questions. 

Deliberate And Accidental Errors 
Now Iam confused, A letter in the Janu- 
ary “Feedback” column asked about 
disk errors. Your answer said that some 
copy programs reproduce most disk er- 
rors. That's good. However, as you de- 
scribed it, the copy program Mr. Devine 
used duplicated the entire disk, includ- 
ing errors. That's bad. 

Software companies include errors 
to prevent duplication, but some copy 
programs duplicate the errors, making 
the disk usable. And yet, some copy pro- 
grams duplicate the errors and the cop- 
ied disk becomes unusable. 

Can you clarify? 
Gene Majewski 

Chicago, IL 

As a general rule, an error on a disk sector 
makes the data on that sector unreadable 
and unusable. Commodore disk drives will 
attempt to read a sector five times before 
giving up and returning an error message. 
The five tries cause the disk drive's 
read/write head to knock and shudder. 

Some software companies will delib- 
erately damage one or more disk sectors 
on a section of the disk that is otherwise 
unused, When the program loads, it at- 
tempts to read the damaged sector, but not 
for any kind of data it contains. The pro- 
gram just wants to receive the error report 
from the drive. When the disk drive re- 
ports that something is wrong, the pro- 
gram continues, 

This is a form of copy-protection; or- 
dinary disk-backup programs won't copy 
damaged disks. However, some copy pro- 
grams are able to reproduce errors. When 
you're making archival backups of copy- 
protected software for your own use, you 
want the errors to remain on the disk. 

Ordinary noncommercial disks can 
sometimes be damaged physically or mag- 
netically. If something bad happens to a 
disk containing normal programs or data 
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files, you may want to salvage whatever 
files are still good. In this case, the files 
(but not the errors) should be copied to a 
new disk, You don’t want the errors on the 
backup. 

Programs that reproduce errors are 
good only when you want to copy deliber- 
ate errors. They're not good when the 
damage is accidental. 

Editors and Readers 

seed, so it forces a specific number into the 
random number generator. But the re- 
served variable TI counts how many jiffies 
have passed since you turned on the com- 
puter. (A jiffy is 1/60 second.) If you ran 
the program two seconds after turning on 
the computer, you'd get different results 
from those you'd get if you ran the pro- 
gram three seconds after turning it on. 

Preparing The Random 
Number Generator 
In a previous “Gazette Feedback” an- 
swer, you have a program containing the 
line 10 LIMIT = 44: NUMBERS = 6: 
X=RND(—TD). Your explanation says, 
“After seeding the random number gen- 
erator in line 10...,” and so on. What 
does X=RND(—TI) have to do with the 

program? The program works fine with- 
out the statement. I'm not trying to be 
rude, but I think this should be corrected. 

Chris Klinger 
Thonotosassa, FL 

Here's an experiment you may want to 
try. Turn on your 64 or 128 (if you've pre- 
viously used it for some other program, 
turn it off, then on). Type FOR X = 1TO 
4: PRINT RND(1): NEXT and write down 
the four numbers. Turn the computer off 
and then on. Enter the FOR-NEXT line 
again. You'll see the same four numbers. 
In fact, if you start with a freshly 
powered-on computer, the sequence of 
RND(1) numbers is always the same. 

Next, try PRINT RND(—5), 
RND(—5), RND(—5). When you put a 
negative number in parentheses, the RND 
function always returns the same value. 

Computers are too predictable and 
orderly to generate truly random num- 
bers. Instead, they start with a “seed” 
number and perform various mathemati- 
cal operations to scramble it up. The re- 
sult becomes the seed for the next random 
number, Putting a negative number in pa- 
rentheses gives the random number gen- 
erator a brand new seed. 

The example program you cited was 
designed to pick six lottery numbers at 
random. But since the RND function re- 
turns the same series of numbers, the pro- 
gram would always choose the same six 
numbers, as long as it was the first pro- 
gram to run after the computer was turned 
on. The RND(—TI) line uses a negative 

Hi-Res Color Blocks 
When you use the BASIC 7.0 PAINT 
command on the 128 with multicolors 
close together, blocks of color some- 
times appear on the boundary, overlap- 
ping to the other side, Can you explain 
why this happens? 

George Smid 
Upper Burnie, Australia 

On both the 64 and 128, the hi-res and 
multicolor hi-res screens have two com- 
ponents: the bitmap and the color map. 
The bitmap takes up 8000 bytes (64,000 
bits) of memory. Each bit corresponds ex- 
actly to one of the pixels on the 320 X 200 
screen (64,000-pixels), 

A hi-res pixel can be displayed in the 
foreground or the background color. In 
multicolor hi res, the pixels are twice as 
wide, but there are four colors instead of 
two. Since the 64 and 128 have 16 differ- 
ent colors, there are 256 possible combi- 
nations of foreground and background 
colors, which are numbered 0-255 and 
stored in a byte. If the designers of the 64 
gave every one of the 64,000 pixels its own 
byte for controlling color, the color map 
would need 64,000 bytes, which would 
just barely fit into memory, Thus, the 
color bytes are built to handle more thana 
single pixel. 

Each of the 1000 bytes of hi-res color 
memory controls the foreground and back- 
ground colors of a 64-pixel area—an 8 X 
8 chunk of the screen, Within the 8 X 8 
area, you're only allowed to have one fore- 
ground and one background color, When 
you use the 128's PAINT command, the 
computer fills in the bitmap and the color 
map. If you have some background pixels 
that are black and then you change the 
background color within an 8 X 8 color 
area to red, all background pixels are af- 
fected. The previously black pixels turn 
red. There's no way to work around this 
limitation of hi-res color memory, except 
to be aware of the 64-pixel neighborhoods. 



Using KoalaPad Pictures On A 64 
I saw a 128 KoalaPad picture loader in 
the feedback section of the November 
1987 issue. I have a Commodore 64 and 
would like to use KoalaPad files in my 
own BASIC programs, 

Mark McGee 
Westwego, LA 

Each picture file is 10,000 bytes long. The 
first 8000 bytes are the actual picture. The 
next 1000 determine one color and the last 
1000 are for colors 2 and 3, The fourth 
color in multicolor bitmap mode is the 
screen background. The program that fol- 
lows sets up the bitmap at 8192 ($2000) 
while keeping screen memory at 1024 
($0400) and color at 55296 ($D800). 

Koala filenames have a prefix con- 
sisting of CHR$(1) (CONTROL-A) as the 
first character, followed by PIC and thena 
letter. This is why the OPEN in line 140 
uses a question mark wildcard as the first 
character in the filename. Exit the ex- 
ample by pressing the space bar. 
AS 1@0 REM RESERVE MEMORY AFTE 

R 8192 
POKE 52,32:POKE 51,0 
POKE 56,32:POKE 55,0:CL 
R 
REM BLOAD KOALA FILE AT 

EK 1)0 
AB 120 

FS 130 

“epic ce" 
+8080 :S2=S+9 

sQ 
PK 

HK 160 
GH 178 

POKE 185,0:POKE 780,0 
POKE 781,S AND 255:POKE 
782,8/256 

SYS 65493 :CLOSE} 
BM=53265:POKE BM, PEEK(B 
M)OR 32 
REM LOCATE BIT MAP AT 8 
192 
LB=53272:POKE LB, PEEK(L 
B)OR 8 
MC=53270:POKE MC, PEEK(M 
C)OR 16 
REM POKE SCREEN MEMORY 
FOR I= TO 999 
POKE J.024+I,PEEK(S1+1) 
NEXT 
REM COLOR MEMORY 
FOR I=6 TO 999 
POKE 55296+I, PEEK(S2+I) 
NEXT 
REM DO THE REST OF YOUR 
PROGRAM 

REM THIS ONE DISPLAYS A 
SPRITE ON THE SCREEN 

v=53248 
POKE V+23,1:X=100:Y=1008 
POKE 2048,13:FOR 1=832 
{SPACE}TO 895:POKE 1,25 
5:NEXT 
DX=RND(1.)*8-4: DY=RND(1) 
*8-4 
X=X+DX:Y=Y+DY : POKEV, X:P 
OKEV+1,¥ 
IF X<2@ THEN DX=RND(J.)* 
442 
IF X>250 THEN DX=RND(1) 
*4-6 
IF Y<2@ THEN DY=RND(1)* 
442 
IF ¥>25@ THEN DY=RND(1.) 
*4-6 

QE 188 
EM 198 

JS 200 

AK 310 

PG 320 

SD 330 

RC 350 

AS 360 

EC 370 

PM 386 

AP 390 

AE 400 

SF 410 

BF 420 GET A$:IF A$<>" " THEN3 
78 

PP 436 REM RETURN TO TEXT MODE 
WHEN A SPACE BAR IS PR 

ESSED 
CB 446 POKE BM, PEEK(BM)AND 223 

:POKE MC,PEEK(MC)AND 23 
9 

Saving ML Files 
I have a long BASIC loader program 
that POKEs machine language (ML) data 
into memory, I know the starting address 
and would like to do a binary save of this 
program to reduce its size and load time, 
but I need to know its ending address 
plus 1, Can you furnish lines to add to 
the loader which will display the ending 
address after the data has been entered? 

Brian Vaughan 
Alameda, CA 

Determining the ending address of the ML 
program from your BASIC loader should 
be relatively easy. The loader should con- 
tain a statement such as FOR I = 49152 
TO 49499: READ A: POKEI,A: NEXT 
which READs and POKEs the ML data 
into memory, Here, the starting and end- 
ing addresses of the ML program would be 
49152 and 49499, respectively. Another 
possibility is that the loop would look like 
this; FOR I = 0 TO 347: READ A: 
POKE 49152+1, A: NEXT. In this case, 

the starting and ending addresses would 
be 49152 +0 and 49152+347, the same as 
the first example. 

Once you know these addresses, you 
can carry out a binary save of the pro- 
gram. The lines below demonstrate how to 
save a portion of memory to disk. 

DF 100 SA=49152:EA=49500:FS="E 
XAMPLE" 
SH=INT (SA/256) :SL=SA-SH 
*256:EH=INT (EA/256) :EL= 
EBA-EH*256 

GE 120 OPEN1,8,1,"0:"+FS 
RS 130 POKE78@,253:POKE253, SL: 

POKE254,SH? POKE781,EL:P 
OKE782, EH 

RH 146 SYS65496:CLOSEL 

cB 116 

To be certain the ML program is in 
memory before the save, place these lines 
at the end of your loader. 

Line 100 defines the starting address 
of your ML program as SA, its ending ad- 
dress plus 1 as EA, and the filename for 
the binary file as F$. Substitute the start- 
ing and ending addresses of your ML pro- 
gram in this line along with a suitable 
filename. The filename you choose can be 
‘as many as 16 characters in length. Make 
sure you pick a filename that doesn’t al- 
ready exist on the disk, 

After calculating the low and high 
bytes of the starting and ending addresses 
of the ML program, line 120 opens the file 
FS to drive 0 for saving. If you have a sec- 
ond disk drive and have changed your disk 
drive number to 9, you'll need to change 

the 8 in this line to a 9, Line 130 stores the 
values required by the Kernal SAVE in the 
A, X, and Y registers. Finally, line 140 
SYSes to the Kernal SAVE routine at loca- 
tion 65496 and closes the file. 

On the 128, you can use the BASIC 
command BSAVE to carry out a binary save 
to disk, The format for this command is: 

BSAVE"filename”,Ddrive number,Ude- 
vice number,Bbank number,Pstart 
address TO Pending address+1 

Drive number is either 0 or 1 (0 is the 
normal value for single-drive systems). 
Device number defaults to 8, the stand- 
ard value for a single-drive system, Bank 
number is a number between 0 and 15 
specifying which bank of memory holds 
the data you're saving. 

For example, to save binary data in 
memory locations 4864-5499 in bank 0 as 
“TEST”, you'd use the following: 

BSAVE”TEST”,B0,P4864 TO P5500 

The Multi-Statement THEN Trap 
According to the Commodore 64 man- 
ual, you can use several statements sep- 
arated by colons on one program line. 
However, the following program 
doesn’t work: 

10 X1™25:X2—25 
20 IF X1=0 THEN 100: X2=X2+X1 
30 PRINT X1;X2 
40 STOP 

When I run the program, both X1 
and X2 are 25, but X2 should equal 50. 
Can you please explain? 

James E. Hammond 

Denver, CO 

Line 20 contains the bug. An IF-THEN 
statement checks a condition for being 
true or false, The condition tests X1=0 in 
this example. If it’s true, the command 
after the THEN is executed, plus any oth- 
er commands on that line, However, a 

false condition causes the program to 
jump to the next line, 

The section of line 20 where you 
make the assignment X2=X2+X1 can 
never happen, Consider what occurs if X1 
equals 0: The program jumps ahead to line 
100, skipping over X2=X2+X1, And if 
X1 doesn’t equal 0, the IF-THEN drops 
through to line 30, again skipping over the 
assignment, 

This feature of IF-THEN can be very 
useful when you want a single condition 
to trigger multiple commands. Just re- 
member that an IF-THEN controls every- 
thing on the current line that follows it. 

Supercolliders 
I am working on a program using 
sprites, but I have run into a problem. I 
know the command PEEK(53278) to 
test whether two or more sprites col- 
lide, but I wonder if you can tell which 
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sprites collided. It would be very helpful. 
Jesse Coats 
Ames, IA 

Location 53278 is a hardware register within the Video Inter- 
face Controller (VIC) chip’s area of memory. Every time the 
VIC chip redraws the screen, it updates the sprite-to-sprite 
collision register at 53278, The eight sprites, numbered 0-7, 
correspond to the eight bits, also numbered 0-7, in the num- 
ber you PEEK from this register. The sprites correspond to the 
following values: 

Sprite Value 
Number PEEKed 

0 1 
1 2 
2 4 
3 8 
4 16 
5 32 
6 64 
7 128 

If sprites 2 and 3 are currently involved in a collision 
and no other sprites are colliding, when you PEEK(53278), 
you'll get the number 12 (a 4 for sprite 2 plus an 8 for sprite 3). 
if sprites 0 and 6 are colliding, you'll receive a 65. A collision 
only counts when the foreground colors of two sprites overlap. 
If the foreground pixels of one sprite happen to intrude on the 
background pixels of another sprite, it’s not a collision. 
Usually, the foreground color is the visible portion and the 
background color is the same as the screen's background color. 
You can set the foreground color to equal the background 
color, which generally makes the sprite invisible, but the rules 
for collision still apply. Also, when you're using multicolor 
sprites or multicolor screen mode, two of the colors count as 
foreground (collision) colors and two count as background 
colors. 

The only sprites that can collide are the ones currently 
turned on, which are controlled by the register at 53269. If 
two sprites are turned on and completely off the visible 
screen, a collision will still count. 

Programmers have always had problems with multiple 
sprite collisions. Let’s say that, at a given moment, sprites 0 
and 1 were colliding and at the same time, somewhere else on 
the screen, sprites 3 and 7 were colliding. Register 53278 
would hold the number 139 (1 + 2 + 8 + 128). If you were 
concerned about the status of sprite 0, you'd know that it was 
colliding with another sprite. However, you wouldn't know 
which one. It could be a collision of sprites 0 and 1, 0 and 3, or 
Oand 7. 

One solution would be to selectively turn off various 
sprites. In the example above, turning off sprite 7 would elimi- 
nate the collision between 7 and 3, which would leave only the 
overlap between 0 and 1. One drawback of this method is that 
turning off sprites makes them flicker. Also, when you PEEK 
53278, the number there disappears until the screen is redrawn 
in 1/60th second, In machine language programs, you must in- 
sert a delay loop before you read the collision register. 

A second solution, when you can’t decide which sprites 
are overlapping, is to read the x- and y-positions from registers 
53248-53264. If several sprites are colliding, you can assume 
that the sprites near each other are involved in a collision. @ 

Use the handy Reader Service 
Card in the back of the magazine 
to receive additional information 

on our advertisers. 
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 Software Submissions Invited 

shipping & handling, $2.00 for COD on 

12305 
N.E. 

152nd 
Street 

Orders 
taken 

24 
hrs. 

a day; 
3)\ orders. 

Visa. 
MIC accepted. 
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parameters. 
telecommunications. 

and 
the unusual 

Brush 
Prairie, 

Washington 
98606 

seven 
days 

a week. 
nC 
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 now 
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over 1,000 
parameters 

instock! 
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Ata time when many p
r
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are cutting back on
 writing parameters. 

weare 
going ull steam! After getting several requests for parameters on many 

ofthe 
“oldies 

but goodies” 
WE DID JUST THATI 

ANOTHER Ist; 500 MORE 
‘SUPER P
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100 
PAKS: 

1 thru 
5 

. 
.. 
YOU 

GET 
100 

OF 
THE 

B
E
S
T
 P
A
R
A
M
E
T
E
R
S
,
 
A
N
Y
W
H
E
R
E
.
 
Professionally 

done, 
easy to use, 

reliable, 
fast and full of performance. 

This 
package can 

remove all protection. 
Includes titles from 

all major software publishers for the C64/128. 
$
1
9
.
9
5
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ALL 
P
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The 
‘Original’ 

Parameter 
Cross-Reference 

Ever ask, "Is there a parameter 
for 

rogram? 
And 

w
h
e
r
e
 

d
o
 |
 get it?" 

ASK. 

NO 
M
O
R
E
!
 
T
h
e
 answers 

are 
this book. 

Over 5,000 listings. 
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we offer you $30.00 for your super snap 

our 

new 

CUSTOMIZED 

The 

Final 

Cartridge 

Ill. 

MENU. DON’T WAIT for months for that one 
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REMEMBER FOLKS, YOU SAW IT HERE FIRST! 
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For those who need a really super nibbler copier, for those hard to 
backup programs. we give you the 

# ULTIMATE COPY PROGRAM 
+ 

ith both C64 or C128, This package includes both 
copier 

a Super Fast 

and 100 parameters. ony $24.95 
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R
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E
R
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G
E
O
S
 
PAK 

T
h
i
s
 #1
 seller’ 

standardize your 
GEOS ser! 

stowork 
with 

anyone 
else's 

GEOS. P
a
r
a
m
e
t
e
r
s
 

a
r
e
 included 

f
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 these: 

F
O
N
T
P
A
C
K
 

1, DESKPACK 
1, WRITERS 

WORKSHOP, GEODEX &
 

GEOFILE, 
THE ORIGINAL S

T
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N
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E
R
 

for just $99.95 

HESMON. 

it. 

OUR 

BOOK 

TWO 

IS 
NOW 

AVAILABLE* 

BOOK 1: Includes Hesmon anda disk ‘SAVE, DISK LOG FILE and lots more. 

instru 

and SUPEREDIT. Instructions are so clear and precise that anyone can use 

BOOK 2: 100 NEW EXAMPLES, Hesmon on disk and cartridge plus more ut 

include: 

A 
GENERAL 

OVERVIEW 

ON 

HOW 

TO 

MAKE 

PARAMETERS 

and 

a 
DISK 

SCANNER. 
$2.9,95 

each 
OR BUY BOTH FoR onty 

$
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Now 
with 
FREE 
Hesmon 
Cartridge. 

(another first!) 
THE 

128 
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A
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B or 

C 
A 

 Thereis an empty socket inside your 128 just waiting for our 
SUPER 

CHIP to give you 32k 
SUPER 

SPECIALS—PRICED 
TO MOVE 

worth of great BUILT-IN UTILITIES, 
all at just the TOUCH 

OF A FINGER. 
You get bu’ 

FILE COPIER, NIBBLER, TRACK & SECTOR EDITOR, SCREEN 
DUMP, and even a 300/ 
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AVY DUTY REPAIRABLE 64 POWER SUPPLIES $39.95 

foo 
many 

64 
repairs 

are 
due 
to 

faulty 

$for combo and that's what you get. A super combination of both chips Aand® in one DISK NOTCHERS: double disk capaci rae 

chip, switchable at a great savings fo you. 
ALL CHIPS 

INCLUDE 
100 PARAMETERS 

FREE! 
SECURITY 

KEYS: 
lost your dongle? (Gul & bowling) 

siae 

Chips A or8: 
$
2
9
.
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5
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chipc 
$
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Used super snap shot (limited 
supply 

VMAX, RAPID LOCK 
DIGITAL SOLUTIONS'™ 

ADULT GAME & GRAPHICS DATA DISKS 

GAME: 

A very 

unusual 

game 

to 
be 
played 

by 
a very 
OPEN 

MINDED 

adult. 

It 
includes 

a 
CASINO 

and HOUSE OF ILL REPUTE. Please, you MUST BE 18 to order EITHER ONE. 

DATA 

*: 
This 

POPULAR 

disk 

works 

with 

PRINT 

SHOP 

and 

PRINT 

MASTER. 

Now version 1+2 $24.95 -. 

For product support, call 

ies such as: KERNAL SAVE, 1/0 jons 
on disk. 
Along 
time 
favorite. 
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Lyco Computer 
Marketing & Consultants 

Since 1981 

Order processed within 24 hours. 

Order Early — Commodore Price Increases Possible 

COMMODORE 28D COMMODORE COMMODORE cic 
System HARDWARE 

1541 Il Disk Drive .. wow $175.95 COMPUTER 

1571 Disk Drive. $215.95 P 2 

=| 1881 Disk Drive $109.95 
95 Indus GT C-64 vvseee $169,095, Ar (one retarted 

64 C Computer $169.95 

1280 Computer/t vow $439.95 

C-1351 Mouse .. $32.95 

1700 RAM... “3109.95 
C-1750 RAM .... seenensnsnsesnees SCALL 

1764 RAM C64 $117.95 COMMODORE 128 Vwethonse same COMMODORE 64 system 
128 Computer $219.95 

system special . Commodore 128 ‘¢ Commodore 646 © Solkosha — SPeelal 
TOREteh Attention Educational Computer BOISONG, 

© Commodore institutions ‘© Commodore Commodore 
MAMIE) If you are not currently using 1541 I! Drive Ready Panter 

© Thomson 4120 ‘our educational service 
Monitor program, please call our $469 95 
$6 3 5 95 representatives for dotails, eS 

. = 

PC 
ited COMPATIBLE 

HARDWARE 
BCM 12G Gr, Monitor ....... svsseee $75, - 

CM 124 Am, Mentor so MINLASER COMPACT XT. 
THOMSON 7 4120 BCC C6 Color Card. 04.09 

AST) wansaua » SCALL — @ PC-XT © Parallel Printer 
Commodore Ready | Monitor Laser Compact $475.95 Compatible Port 

‘© Color C ite for 64 [f= aaa cet XT 256 es 3 . ie : ia) Miaieaeaselal ise32 i Composite for : juper Turbo. 
Mode Operation Later Dokop Tuto XT 64K: 850085 Glock Speed” Bey en cam® Wer EGA + 4 Calderon : 4 

© Color RGB for C128 Kraft PC Joystick Card $27.95 © Built-in 54 Drive 
Mode Operation Zucker CGA ColorCard ... segs @ Built-in RGB © Plus Switchable in AT Graphics Gollan st2nes fem VideolQUIpUt 
Green Monochrome ATIEGA Wonder wanes $199.95 QNLY 

@ Cables Included Thomson GB 200 vrnnnnns $249.95 $475 

$225 = 
SS Seagate + @mweCHIP PC 

Smarteam HARD DRIVES PERSONAL 
ST 225 20 meg Hard Drive .... $215.95" 

1200 Baud Modem __ ST-251 40 mog Hard Drive... $399.05" COMPUTER 
A ne “DTC Controtier Kit tor PC/XT ... $39.95. Hayes Compatible _ ra ST 238 30 mog Hard Drive ... $249.95"* - nee ie 

89 95 ee ZEA “OTC ALL ContotarKitlor © Dual floppy 
Sa 51 12530mog3 Sard we.” $28095 © Green monitor 

DTC Contoler Kit for PO:XT .. $99.95 included 
$349.95 $579% Smarteam 2400 $1 89 a 

1-800-233-8760 

Controllers 



US, briclavalaity Subject to changes prepaid orders under Ss0in Continental 

| would personally 
like to thank all of our 
ast customers for 
elping to make Lyco 

Computer one of the 
largest mail order 
companies and a 
leader in the industry. 
Also, | would like to 
extend my personal 
invitation to all computer 
enthusiasts who have 
not experienced the 
services that we provide. 
Please call our trained 

sales staff at our toll free number to inquire about our 
diverse product ine and weekiy spacial. 

0 that we can provide you with 
not only factory-tresh merchandise but also the newest 
models offered by the manufacturers at the absolute best 
possible prices. And we offer the widest selection of 
computer hardware, software and accessories. 

cul leantishoss enough that our toll-free 
number is not just for orders. Many companies have a 
toll-free number for ordering, but if you just want to ask a 
question about a product, you have to make a toll call. Not 
at Lyco. Our trained sales staff is knowledgeable about all 
the products we stock and is happy to answer any questions 
you may have. We will do our best to make sure that the 
product you select will fit your application, We also have 
Saturday hours — one more reason to call us for all your 
computer needs. 

service representatives will find answers to your questions 
about the status of an 
order, warranties, 
product availability, or 
prices. 

Chances 
are we have exactly 
what you want right in 
our warehouse, And that 
means you'll get it fast. 
In fact, orders are 
normally shipped within 
24 hours, Free shipping 
‘on prepaid cash orders 
over $50, and there is 
no deposit required on 

C.O.D. orders. Air freight or UPS Blue/Red Label shipping is 
available, too. And all products carry the full manufacturers’ 
warranties, 

| can't see why anyone would shop anywhere else. Selec- 
tion from our huge in-stock inventory, best price, service that 
can't be beat — we've got it all here at Lyco Computer. 

Outside Continental US Cals 1 717-494-1090 

Hours: 9AM to 8PM, Mon. - Thurs. 
9AM to 6PM, Friday — 10AM to 6PM, Saturday 

For Customer Service, call 1-717-494-1670, 
9AM to 5PM, Mon. - Fri. 

Or write: Lyco Computer, Inc. 
P.O. Box 5088, Jersey Shore, PA 17740 

C.0.0. kee Polley: ulmanutacturers warranties nosale tax outside 
PA ® prices show 4% cash discount: add 4% for credit cards @ APO, FPO, 
blero add $3 phe 2% for poy © A-week dearance on personal 
‘© we check for credit card ‘compatibility not guaranteed e retumn 
sutvorcston equreds due tonow prod 

QVS-10 5¥ 

QVS-40 3v 

© Avatex 12000 Hayes 
Compatible Modem 
® Direct Connect Cable to 

Your C64/128 
© Free Quantum Link Software 

Only $89.95 

QVS-75 5¥4 

Save up to 50% off 
brand prices! Call for your 
make and model! 

Color Ribbons 
Available 

New 
M-3 Mouse 

© Works with Geos 
‘© 1351 Compatible 

Call for 
Introductory 

Price! 

Mouse Pads 
* provides Clean, dust-froe sur- 
face for your mouso 

‘@ No-mar backing to protect 
your desk surface 

9x11 .... $10.95 

Mouse 
Cleaner 
$9.95 

3-Way 

Winner 909 
Wico IBM/AP 
Lipstick Plus 
Kraft KC I Ag 
Kraft Pe 
Card. 

Pan 1081/109 
64C 
1280 
Epson LX800 
‘Soikosha Sp § 

1000 shoot la 
160 shoot vo 
150 shoot whi 
1000 sh, Gr, t 
41000 mailing | 
200 sheet OK 
Transparent L 



m= $5.95 PP102-6 outlet .......... 
PP106-6 outlet with 

$795 EMIAFI .... 

Clip Art Vol. #1. 
Clip Art Vol. #2 
Clip Art Vol. #3. 

6Y% Drive Cleaner 
CMP142 
5y Drive Cleaner 

SKC 7120 VHS 
Video Tape: 

. $3.99 

$35.95 

Factory Fresh 
Special Pricing 

Call for Availability 



QDODDPONMA OMAP PAGO OLD 
! 

Price Guarantee The Paper Saver 
Since 1981, we have led the industry by 

continuing to offer the lowest national a @ 240 CPS/12 Character 
prices while providing quality service. Many Panasonic Mode 
companies have come and gone trying to 1092] — ¢ Push Feed Tractor 
imitate our quality and service. If by some 
oversight we do not have the lowest prices 
advertised on the products you desire, 
then we would appreciate the opportunity 
to rectify this oversight. 

DODD DOD PPI DOP DVI PLP 

 NLQ Mode 48 CPS 
© Excellent Versatility 
© Interfacing Available for 

IBM PC and Many 
Others 

295” 

‘Thomson: THOMSON 3 3°" 230 Amber TTL/12" 

450 Amber TLS" 7 
4120 CGA BOM 12° Ambor TTL 4120 Monitor 

@ 14° RGBIvideo 

‘iiss an NEC: composite/analog 

4375 Ultra! Multisyne Wa sss * Compatible wih 12M 

GB 200 Super Card with Thomson 4375 UltraScan ‘Smartmodem 1200 
“Quantities Limited $389.95 ‘Smartmodom 2400 .. 

IL 4 StQr” ¥ 144 cps Draft ne wee ue 
® 36 cps NLQ 

Hayes: GB 100 EGA Ca¥d on $129.95 GB data eabl ‘Smartmodarn 300 “Soiags 880170 over NEC Multlayne —* RGB dat 1 95 lem 

NX-1000 “Fee See i, 
© Direct connect 4% 1] 

$165 * 
forCommodore S==— ===“ | 

SSS 
Seikosha price 
increases possible 

NEW! NX1000 Rainbow a SEO aE $1 29" 
Color Printer $225.95 early. 

SEIKOSHA S@IC EPSON =‘ Pana 
10801 Model It 

SP 180A .... $129.95 
SP 180VC $129.95 
SP 1000VC. $139.95 
SP 1000AP ... 
SP 1200VC 
SP 12004 .. 
SP 1200AS AS232 

1524 24 Pin $559.95 
Fax Partner .. $589.95 

NB-15 24 Pin 
824-10 24 Pin $4255 DIABLO 
NB24-15 24 Pin oo... $559.95 025 . $499.95 

=. > $779.95 

SICITIZEN —oiata 20 wiean 
120 $149.95 BROTHER 

$195 

Toshiba 
82181 $489 
341 SL 
351 Model It 
851 SX 400 cps 

Tribute 224 

Join the thousands who shop Lyco and Save! 

We stock Interfacing for Atari, Commodore, Apple and IBM. 



BASIC 
5 

Larry Cotton 

Last month we began writing a 
complete four-function math drill 
program. We left off with a GET 
statement at the end of our math 
menu. Let's finish the program: 

160 N=10:Q=RND(-TI):REM SE 
E ARTICLE 

The variable N controls prob- 
lem difficulty (skill level). It is the 
largest number added to or sub- 
tracted from; the largest multiplica- 
tion table; and the greatest answer 
in a division problem, 

Ten is an average difficulty lev- 
el, which you can change—before 
the program is run, of course—to 
suit the user's ability. 

Handling The Chores 
With Subroutines 
We need several subroutines for 
presenting the four types of math 
problems, You might recall that 
ON-GOSUBs are an efficient way 
to access them, so we need to con- 
vert the four possible strings (1, 
“2, “3 or “4"') from line 150 into 
numeric values, say, X. Remember 
that the VAL function does just that: 

176 X=VAL (AS) 

Our main program loop starts 
at the next line, which is a problem 
counter, P. It starts at 0 each time 
the program is run and is incre- 
mented by 1 for each problem: 

180 P=P+1 

Values of X (line 170) are used 
in a pair of ON-GOSUBs to send 
control to the subroutines for gener- 
ating and displaying the problems: 

190 ONXGOSUB286 , 280,220,220 
200 ONXGOSUB350,360,376,410 

Note carefully that each of the 
above lines is executed separately; 
that is, a value of X=1 will access 
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fOr 
ecinners 

first the subroutine at line 280, then 
the subroutine at line 350. A value of 
X=3 will access, in sequence, the 
subroutines at lines 220 and 370. 

We then call another subroutine 
to check the answer, and send con- 
trol back to line 180 to begin creating 
a new problem: 

210 GOSUB420:GoT0180 

A Two-Entry-Point Subroutine 
The subroutine called by line 190 
runs from lines 220 to 340 and has 
two entry points, Only the last part of 
the subroutine (beginning at line 
280) is used for addition and subtrac- 
tion (X is 1 or 2); the entire subrou- 
tine starting at line 220 is necessary 
for multiplication and division (X is 3 
or 4), 

Let’s begin at the second entry 
point since that’s the order in which 
they're called in line 190: 

280 A=INT(N*RND(1)) +1 
298 B=INT(N*RND(1)) +1 

These are our primary RND 
function lines; they generate two 
numbers from 1 to N, which was de- 
fined in line 160 and discussed 
above. Both numbers are used in ad- 
dition and subtraction problems, 
though only one is used in multipli- 
cation and division problems. 

Next, we should add a line to 
handle a peculiarity of subtraction 
problems. Since we want our an- 
swers to be nonzero and positive, A 
(the number subtracted from) must 
be larger than B (the number to 
subtract): 

306 IF (X=2) AND (A<=B) THEN280 

We use an IF-THEN to check 
whether we're subtracting (X is 2) 
and whether A is less than or equal to 
B. If both conditions are met, we 
must generate more pairs of random 
numbers until A is greater than B. 
(This explains the occasional short 
delay in generating subtraction 
problems.) 

Color-Coded Screens 
The next lines set the stage for dis- 
playing the problems on a blue 
screen, Later we'll color-code the 
screen for right (green) and wrong 
(red) answers, 

310 PRINT"{CLR)":POKE53281,6:R 
EM FOR C16 AND C+4 = USE CO 
LOR@,7 INSTEAD OF POKE 

320 FORJ=1T07: PRINT: NEXT 
330 PRINT: PRINTAB(6)"PRESS ONL 

Y RETURN FOR ANSWER" 
340 PRINT: PRINTTAB (13); :RETURN 

Now, write the lines for the sub- 
routine’s first entry point, that is, for 
multiplication and division problems 
(X is 3 or 4), 

220 IFFLAG=1THEN280 

Here we're checking to see 
whether a signal flag has been 
“raised.’” We'll raise that flag later in 
the program (see line 530) by mak- 
ing the variable FLAG (FL) equal to 
1, signifying that the program has 
been run through at least once, and 
that the user wants to continue. 

If FL is 1, we don’t need to ask 
again which multiplication or divi- 
sion table to use; the program will 
skip lines 230-270. However, at the 
first run, FL=0 and control will fall 
through to line 230: 

230 PRINT: PRINTTAB (13) "TABLE"; 
246 INPUTTS 

250 T=VAL(TS) 

We use INPUT because the 
user may need to type two digits. T 
will become one of the numbers to 
be multiplied in multiplication 
problems or the number to divide 
by in division problems. 

Now we must check to see 
whether the table value is greater 
than the previously selected skill 
level (line 160) or less than 1 (we 
will not present problems with 
numbers less than 1): 

260 IET>NTHENPRINT"{3 UP)":GOT 
0230 

270 IFT<LTHENPRINT"(3 UP}":GOT 
0238 



This brings us to lines 
280-340, which we've already 
written. The sole RETURN in line 
340 suffices to end the subroutine, 
no matter whether the entry point 
is at line 220 or 280. 

Incidentally, if you were writ- 
ing a program like this from scratch, 
how would you know where the 
subroutines would be? That is, how 
would you know, when writing line 
190, that the subroutine entry 
points would be at 220 and 280? 

You probably wouldn't. It’s a 
good idea to write the subroutine(s) 
at distant, easy-to-remember line 
numbers (for example, 500, 1000, 
1500, and so on), then (mostly for 
neatness) renumber the program 
with a renumbering utility such as 
“Renumber 64” in the November 
1987 issue. 

Displaying The Problems 
Next, we write the subroutines for 
actually displaying the problems. 
These are called in line 200, which 
is encountered upon RETURN from 
line 340. First for addition: 

350 PRINTA"+"B"="; :C=A+B:RETUR 
N 

Then for subtraction: 

360 PRINTA "~" B "="; :C=A-B:RE 
TURN 

For multiplication, it would be 
nice if the problem were displayed 
with the chosen table value T dis- 
played first sometimes, and second 
other times. That sounds like an- 
other chance to use RND: 

378 LeINT(2*RND(1)) +1 
388 ONLGOTO390,400 

These two lines cause the pro- 
gram randomly to GOTO line 390 
or 400, depending on whether Lis 1 
or 2. 

390 PRINTT"X"A"="; :C=A*T: RETUR 
N 

400 PRINTA"*"T" ="; 
N 

:C=A*T: RETUR 

Note that we can print X on the 
screen to signify multiplied by, even 
though the computer's BASIC in- 
terpreter recognizes only *. Last, for 
division: 

416 PRINTA*T"/"T"="; :C#A:RETUR 
N 

We print / to the screen to 
mean divided by, which is the same 
sign the computer recognizes in its 
computations. T—the multiplica- 

tion or division table value—has 
been gathered from the user in lines 
240-250. 

Calculating The Answers 
In all four problem-generating 
lines, the value C is calculated; it’s 
the right answer to the problem. 
Calculating C in addition and sub- 
traction problems is easy: A+B=C 
(line 350) and A—B=C (line 360). 

Multiplication is slightly more 
difficult. We must employ the user's 
table value T and only one of the 
randomly generated numbers (A is 
chosen arbitrarily) to create the an- 
swer: C=A*T (lines 390 and 400). 

Division is the trickiest. If the 
user picks a table value T of 7, then 7 
is used as the number to be divided 
by, 

Our difficulty level is 10, so our 
two randomly generated num- 
bers—A and B—will be in the range 
1-10. What do we do with them? 

The answer is to premuiltiply 
one of them (say A) by T (in this 
case, 7). That will create the num- 
ber to be divided into. The answer 
will then be the random number: 
C=A (line 410). B isn’t used. 

Checking The Answers 
Back at line 210 we called a subrou- 
tine at 420 to check the answer. 
Here's how it starts: 

420 DS="":INPUTDS 
430 D=VAL (DS) 

Dis now the user's answer. We 
should compare it with the right an- 
swer (C) and, if they are equal, send 
control of the program to the right- 
answer routine, which begins at 
line 480: 

440 IFC=DTHEN48@ 

If the answer is wrong (C 
doesn’t equal D), control falls 
through to line 450, which begins 
the wrong-answer routine: 

450 POKES3281,2:REM FOR C16 AN 
D C+4 - USE COLORG,3 INSTEA 
D OF POKE 

460 PRINT: PRINTTAB(12)"THE ANS 
WER IS"C 

478 GOTO 516 

These three lines turn the 
screen red (color code for wrong an- 
swers), print the correct answer C, 
and send control to line 510. 

Line 440 says that if C = D, 
control should go to the right- 
answer routine, which begins at 

line 480: 

486 POKE53281,5:REM FOR C16 AN 
D C+4 - USE COLORG,6 INSTEA 
D OF POKE 

490 PRINT: PRINTAB(16) "GOOD!" 
508 K=K+1 
510 PRINT: PRINT"PRESS RETURN T 

© CONTINUE OR Q TO QUIT." 

Line 480 turns the screen green 
(color code for correct answers) and 
line 490 prints a complimentary 
message. 

Line 500 is a counter for correct 
answers. K begins at 0 (as do all 
variables when a program is first 
run) and is incremented by 1 for 
each correct answer. 

Line 510 prints a message to 
offer the option to continue (press 
RETURN) or quit (press Q). Let's 
GET the user's response: 

520 GETBS: IF (BS<>CHR$(13)) AND ( 
BS<>"Q") THENS20 

We'll cover the CHR$ function 
later. This IF-THEN statement says 
that if the user doesn’t press either 
RETURN or Q, the program will 
just loop at line 520. The response if 
the RETURN key is pressed: 

536 IFBS=CHRS (13) THENFLAG=1:RE 
TURN 

We referred to this line when 
we explained line 220. Up to this 
point FLAG (FL) has been 0. But 
when the user signifies (by pressing 
RETURN) that he or she wants to 
continue, line 530 makes FLAG=1. 
We have literally raised a flag as a 
signal, and it stays raised until the 
program is run again. 

Control falls through to line 
540 if Q (to quit) is pressed. The 
screen is cleared and colored blue: 

540 PRINT" {CLR)":POKES3281,6:F 
OR C16 AND C+4 - USE COLOR 
17 INSTEAD OF POKE 

Keeping Score 
Finally, we need to print out the 
score. K is our correct-answer 
counter and P is the number of 
problems presented: 

550 PRINT: PRINT"SCORE:"K"CORRE 
CT OUT OF"P"PROBLEMS 

A complete listing is found in 
the Program Listings section, Try 
the program yourself at any skill 
level (line 160) you wish, or you 
can encourage a child to practice his 
or her homework with it. 

See program listing on page 90. @ 
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GOmoune ing) 

families 
Fred D'Ignazio 
Contributing Editor 

In this month’s mailbag I received a 
letter from Art Oswald of Goshen, 
Indiana. Art was responding to my 
article in the November COMPUTE! 
magazine about computers of the 
future. He wrote: ‘In the future, the 
phrase ‘I wonder’ will become ob- 
solete. I won't have to wonder what 
would happen if, or wonder what 
something was like, or wonder how 
something might be. I would just 
ask my computer, and it would sim- 
ulate by means of holographic pro- 
jection anything my imagination 
could come up with.” 

Now, I ask you, Art, is this 
something to look forward to or 
something to dread? 

T have a new science-fiction 
book coming out which deals with 
this subject—the effect of comput- 
ers (and electronic media, in gener- 
al) on the human imagination. The 
book is Robot Odyssey I: Escape from 
Robotropolis (Tor Books, April 
1988). Listen to two teenage boys 
carrying on a conversation in the 
year 2014: We think plenty using 
computers, but we don’t imagine, We 
don't have to imagine what the fourth 
dimension is, or what will happen if 
we combine two chemicals, or what 
the dark side of the moon looks like. 
The computer is there a step ahead of 
our imagination with its fantastic 
graphics, cartoons, and music. We no 
longer imagine because the computer 
can do our imagining for us. 

“So why imagine?” Les said. “My 
pop says most people’s imaginations 
are vague and fuzzy anyway. If the 
computer imagines stuff for them, it'll 
probably be a big improvement. 

Les is right. If the computer 
“imagines” something, it is usually 
based on a database of facts, the vi- 
sion of an artist, or a scientific mod- 
el created by experts. How could 
our puny imaginations compete 
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with images that are this inspired, 
detailed, and exact? 

Frontiers Of Knowledge 
Science-fiction writers think a lot 
about new worlds of wonder. It is 
the human desire to “go boldly 
where no man has gone before” 
that is among our more noble im- 
pulses. It may even be the “engine” 
that drives us to innovate, invent, 
and take risks. Without this engine, 
we might sink into a kind of emo- 
tional and intellectual swamp. Life 
could become extremely boring. 
Every time we contemplated a deci- 
sion, we would first ask our com- 
puter, “What if?” and see what the 
consequences might be, Knowing 
too much might even paralyze us 
and cool our risk-taking ardor. 

Imagination Amplifiers 
Art writes that the phrase I wonder 
may be rendered obsolete by com- 
puters, but I’m not certain that he’s 
right. Instead, I think that we could 
use computers to stimulate our 
imagination and make us wonder 
about things even more. 

Where does our imagination 
come from? I picture the imagina- 
tion as a Lego™ set of memory 
blocks stuffed into the toy chest of 
our mind. When we imagine some- 
thing, we are quickly and intuitively 
building a tiny picture inside our 
heads out of those blocks. The 
blocks are made up of images, 
tastes, smells, touches, emotions, 
and so on—all sorts of things that 
we've experienced and then tucked 
away in a corner of our minds. The 
quality of what we imagine de- 
pends on three things: how often 
we imagine, the quantity and diver- 
sity of blocks that we have to 
choose from, and our ability to 
combine the blocks in original— 
and piercingly truae—ways. 

Most of us have “pop” imagi- 
nations created from images sup- 

Worlds Of Wonder—WOW! 

plied to us by pop culture. We read 
popular books, see popular movies, 
watch the same sitcoms and com- 
mercials, and read the same news 
stories in our newspapers. It’s no 
wonder that much of what we 
imagine is made up of prefab struc- 
tures derived, second hand, from 
society’s small group of master 
“imagineers.”’ Electronic media has 
made it possible for these imagineers 
to distribute their imaginations in 
irresistible packages. If you have 
any doubt, ask an elementary- 
school teacher. Her students come 
to school singing jingles from com- 
mercials and write “original” com- 
positions which really are thinly 
disguised copies of toy ads, movies, 
and Saturday morning cartoons. 

Where does the computer fit 
into this picture? It could be our 
biggest defense against the imagi- 
nation monopoly which the dis- 
pensers of pop culture now have, If 
we can tell the computer “I won- 
der” or ask it “What if?” it will 
work with us to build compelling 
images of what we imagine. If the 
process is interactive, and we can 
imagine in rough drafts, then we 
can polish, ornament, and rework 
our images as easily as a child 
working with sand on a beach, 
Then maybe the images inside our 
heads will be from imagination ex- 
periments that we do with our com- 
puters and not stale, leftover 
images pulled from the refrigerator 
of pop culture. 

What do you think, readers? 
What have computers done to your 
imagination? What might they do 
in the future? Write: 

Fred D'Ignazio 
c/o COMPUTE!'s Gazette 
324 W. Wendover Avenue, Suite 200 
Greensboro, NC 27408 



Todd Heimarck 
Contributing Editor 

Last month, we looked at some 
strategies for speeding up BASIC 
programs, Here's one more idea: 
Throw BASIC out the window and 
convert the program to machine 
language (ML). 

But what if you don’t know ML 
and have no plans to start learning 
it? No problem; just buy a BASIC 
compiler, There are several good 
compilers available for the 64 and 
128. Let’s look at what they do to 
speed up BASIC. 

ML: The Bottom Line 
Ultimately, the only language your 
computer understands is machine 
language, the language of the ma- 
chine, What we call BASIC is really 
just another ML program. When 
you turn on a 64 or a 128, the pro- 
gram called BASIC automatically 
runs. (On other computers, such as 
the IBM PC, you start out in DOS 
and if you want to use BASIC, you 
must load it from a disk.) 

Commodore BASIC is an inter- 
preted language. When a program 
runs, the computer starts at the be- 
ginning and handles the individual 
BASIC commands one by one. A 
good illustrative example is the 
PRINT command, which is very flex- 
ible. It can print numeric variables, 
string variables, calculations, literal 
strings, or literal numbers—PRINT 
A: PRINT A$: PRINT 3 + 5,TAN 
(A * B): PRINT “PLEASE WAIT”: 
PRINT 5. 

When the BASIC interpreter 
sees a line that includes PRINT A$, 
it looks up the PRINT command 
and starts to evaluate the parame- 
ters following it, which might be 
variable names, functions, calcula- 
tions, or several other possibilities 
like parentheses. After figuring out 
that A$ is a variable, the interpreter 
goes off into variable memory to 
find the string. It searches sequen- 

hOnmzons 

tially through every currently de- 
fined variable until it finds the right 
one. Then it goes to the routine for 
printing the string. All of this hap- 
pens while the program is running. 

Compilers handle a lot of the 
busywork in advance. A compiler 
would assign the variable A$ to a 
specific place in memory. Then, 
when it’s ready to PRINT A$, the 
compiled program already knows 
that it’s a string (not a number) to 
be printed, and it knows where the 
string is located. In effect, a compil- 
er translates BASIC commands into 
their ML equivalents, taking care of 
many details (like where variables 
live) in advance. 

Adjusting Clock Speed 
One more speed-up trick is worth 
mentioning. If you have a 128, you 
can type FAST to instantly double 
the speed of all BASIC and ML pro- 
grams. It works great in 80-column 
mode. In 40-column mode the screen 
goes blank, although programs will 
still run without the visible screen. 
The FAST command doubles the 
speed of the internal clock. Note that 
this clock is separate from the jiffy 
clock and the two time-of-day clocks, 

A Commodore 64 uses a 6510 
processor and has only one clock- 
speed: 1 MegaHertz (MHz), which 
means the clock ticks a million 
times a second. Each tick is called 
one cycle. The 128’s 8510 processor 
can operate at two clockspeeds: 1 
MHz or 2 MHz. When you double 
the speed of the clock, every ma- 
chine language instruction executes 
twice as fast. 

By way of comparison, the 
original IBM PC had a clockspeed 
of 4.77 MHz, which might lead you 
to believe that the PC is four to five 
times faster than a 64. 

The IBM uses a different pro- 
cessor, however, which complicates 
the answer. Commodore's Jump to 
SubRoutine (JSR) command, for ex- 
ample, uses six clock cycles. Given 

Clocks and Cycles 

1 million cycles per second, you 
could spend one second executing 
about 167,000 JSRs. The equivalent 
ML command on the IBM PC is 
CALL, which takes either 19 cycles 
or 28, depending on whether 
you're staying within the current 
64K address space. With a clock- 
speed of 4.77 MHz and 19 cycles 
per instruction, you could execute 
about 251,000 CALLs, which is 
faster than the 64, to be sure, but 
only by a factor of about 50 percent, 
not 500 percent. 

IBM PC machine language 
consistently uses more clock cycles 
per instruction, Comparing a regis- 
ter to an immediate value (CMP 
#$13, for example) takes 2 clock cy- 
cles on the 64, and 4 on the PC. The 
64 decrements a number in memo- 
ry in 6 cycles, versus the PC’s 15. 
Subtracting takes 2-6 cycles on the 
64, 3-17 on the PC. 

The IBM has a faster clock, but 
a slower machine language. When 
you average it out, an ML program 
for an IBM PC running at 4.77 MHz 
is roughly twice as fast as the equiv- 
alent program for a 1 MHz Com- 
modore 64, And a 128 in FAST 
mode runs ML programs at about 
the same speed as an original IBM 
PC. You can expand a 128 to 640K 
(same as the original PC), although 
you have to keep programs and 
variables within 64K banks (also 
the same as the original PC). 

So if you’ve thought about 
changing from a 128 to an inexpen- 
sive 4.77 MHz PC clone, think 
again: Is it really an upgrade? You 
won't gain any speed. If you're set 
on buying a speedier computer, 
there are faster clones available (up 
to 16 MHz), and there are some ex- 
cellent (and extremely fast) 68000- 
based computers (including the 
Amiga, Macintosh, and Atari ST). 

@ 
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machine language 
programming) 

Jim Butterfield 
Contributing Editor 

Have you ever loaded a file (perhaps 
from a bulletin board) into your word 
processor, only to find that each and 
every line has a return after it? Re- 
moving the returns manually is a te- 
dious job. How can we write a 
program to perform this task? 

Let's take a closer look at exact- 
ly what we want to do. We don’t 
want to remove all the returns—that 
would put all the text into one huge 
block. Load a file into your favorite 
word processor. What makes a para- 
graph? There are two possibilities. 

First, a paragraph is indicated 
any time there are two return marks 
in a row. (In your word processor, 
carriage returns may be visible or 
invisible. Some word processors let 
you toggle carriage-return visibili- 
ty.) Secondly, some people use the 
system that a single return ends a 
paragraph and the next line is in- 
dented with several spaces (de- 
pending on the writer). 

Start With The Rules 
Let's write a program that strips all 
the extra carriage returns out of a 
file, We'll use these rules: 
1, Two consecutive returns will be 

changed to a single return, 
2. A return followed by a space is 

left unchanged, 
3, A return at the end of the file is 

left unchanged. 
4. Other returns are changed to 

space characters. 
There are many ways to write 

any program, but here’s my plan of 
action. We'll use a flag to tell wheth- 
er or not the previously read charac- 
ter is a return character. If it is, we'll 
look at the current character to see 
what action we should take. This 
procedure will make it easy to follow 
the rules stated earlier. 

To make things easier, we'll 
open the input and output files 
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from BASIC. When the machine 
language program finishes execut- 
ing, we'll use BASIC commands to 
close the files. 

If you just want to use the pro- 
gram, type in the BASIC program 
and save it to disk before running it. 
When you're ready to see how the 
code works, read the following 
section. 

In Machine Language 
Since this is a rather small program, 
we can fit it into memory at 8192 
($2000 hex). This area is available 
on both the 64 and the 128. 

The first section of machine 
language is a subroutine to output 
to file 2. We must save the A regis- 
ter (to the stack) when we call 
CHKOUT ($FFC9). 

$2000 PHA 
LDX #$02 
JSR SFFC9 
PLA 
JSR $FFD2 
JSR $FFCC 
RTS 

Next comes the main entry 
point. We'll jump here from BASIC. 
First, we'll set the flag (at $FC) to 0: 

$200E LDX #$00 
STX $FC 

Now we'll read a character 
from the input file. The program 
will loop back to here each time it 
needs input. 

$2012 LDX #$01 
JSR $FFC6 
JSR SFFE4 
PHA 
JSR $FFCC 
PLA 

We now copy the status to a 
storage location ($FD) so that we can 
later check for the end of the file. 

$201F LDX $90 
STX $FD 

If the flag is not set, leap ahead 
to $203C. 
$2023 LDX SFC 

BEQ $203C 

Formatting Text 

The flag is set—we're looking 
at a character following a return, 
Using the X register to hold the first 
character, we check for a space: 

$2027 LDX #$0D 
CMP #$§20 
BEQ $2033 

If it’s not a space, look for a 
second return: 

$202DLDX #$§20 
CMP #S0D 
BEQ $2042 

Now we output the characters 
from the X and A registers. (Notice 
how we changed the first character 
to a space at the address $202D 
above.) 

$2033 PHA 

JMP $2042 

The above jump to $2042 out- 
puts the second character. 

This code takes care of the situ- 
ation when the code is not set. First, 
check to see if the new character is a 
return, 
$203C LDX #$01 

CMP #S0D 
BEQ $2047 

If we find a return, we skip the 
following output section: 

$2042 JSR $2000 
LDX #$00 
STX SFC 

Now check for end-of-file, If 
it’s not set, repeat the whole 
procedure, 
$2049 LDX $FD 

BEQ $2012 

If we're at the end of the file, 
we check the flag one more time. If 
it’s set, send a return. 

$204DLDA #$0D 
LDX $FC 
BEQ $2056 
JSR $2000 

All done. 

$2056 RTS 
See program listing on page 85. @ 



the gaos column 

Roger M. Pingleton, Jr. 

For a nice change of pace, take a 
break from the productivity and 
applications environment with this 
arcade-style action game for one or 
more players. This GEOS desk 
accessory runs on either the 64 or 
the 128 using GEOS or GEOS128. 

“Skeet” is a fast-paced electronic 
version of the shotgun-and-clay- 
pigeon skeet shoot, running under 
GEOS or GEOS128. In Skeet, you try 
to shoot down flying clay pigeons 
by quickly moving your mouse or 
joystick’s pointer over the target 
and clicking or pressing the fire but- 
ton. You can play Skeet by yourself 
or with any number of friends. 

Getting Started 
Since Skeet is written in machine 
language, you need to enter it with 
“MLX,’’ the machine language en- 
try program printed elsewhere in 
this issue. When you run MLX, 
you're asked for the starting ad- 
dress and ending address of the 
data you'll be entering, Here are the 
values to use for Skeet: 

Starting address: 0400 
Ending address; 111F 

Follow the MLX instructions 
carefully, When you've finished en- 
tering the Skeet data, save it to a 
GEOS-formatted disk, and then run 
the GEO-Converter program (Pro- 
gram 2) to convert the file to GEOS 
format. 

Now boot GEOS and go to the 
GEOS menu. You should see Skeet 
listed as one of the desk accessories. 
You can click on Skeet in the GEOS 
menu or double-click on the Skeet 
icon to begin playing. 

You'll see a box containing 
Skeet's playing field and four icons 
shaped like cartoon captions with 
the word Pull in each one. To re- 
lease a clay pigeon, click on any one 
of the four pull icons. 

When pulled, pigeons begin 

their flight from the bottom of the 
playing field, alternating between 
left and right, with the first pigeon 
beginning on the right side. Since 
the pigeons alternate sides, you can 
always predict from which side the 
pigeon will be coming so you can 
pull from an icon that gives you the 
best shot. 

Make It Count 
Once a pull icon has been selected, 
you have just one shot with which 
to hit the clay pigeon. You shoot by 
pressing the fire button on the joy- 
stick or clicking the left mouse but- 
ton, Holding the button down after 
selecting the icon will waste your 
one shot, so be sure to release the 
button after you've pulled. 

Pull! It’s skeet hunting season in GEOS. 
Use a joystick or mouse to shoot down 
as many clay pigeons as you can. 

Below the playing field is a box 
containing your score and the num- 
ber of pigeons pulled so far. Each 
time you shoot, score flashes. 

Above the playing field and to 
its right is a box marked options. 
Clicking this box lets you select the 
number of pigeons to use for each 
game (10-100, with 20 being the 
default) and the speed at which the 
pigeons fly (fast, medium, or slow, 
with medium being the default), 
These options can be changed 
before, during, or after any game, 
with one exception: If you select an 
option to use fewer pigeons than 
have already been pulled, your 
change will be ignored. 

Skeet 

When a game is over, your per- 
centage of hits is displayed in the 
middle of the playing field and your 
pointer is placed on and restricted 
to the reset box—the box with the R 
in it. After you've clicked on the re- 
set box, the game resets and you 
can either play again or click on the 
close icon in the lower left corner of 
the playing field to return to GEOS. 

Tips And Traps 
Shooting from the icon closest to a 
clay pigeon’s launch site can be easy 
if you fire at the pigeon’s lowest 
point. This strategy can be difficult, 
however, if you decide to follow the 
pigeon up and shoot at it later. 

Different input devices can dra- 
matically change the play of the 
game. The proportional mouse helps 
the pointer’s mobility. Some shots 
that are impossible with the joystick 
are easy with the mouse or some oth- 
er proportional input device. 

If you're using a joystick, you'll 
want to keep the pointer moving at 
the maximum velocity. You can do 
this by constantly moving the point- 
er around the screen and selecting 
the icons while in motion or only 
stopping briefly to select them, Stop- 
ping to look at the number of shots 
fired (the OUT OF number on the 
screen) can bring down the velocity 
of the pointer or put you out of syne 
with the speed of the pigeons. 

You can change the minimum 
and maximum velocities of the 
pointer, as well as its acceleration, 
with the GEOS Preference Manager, 
providing a parent application 
doesn’t alter these values. Skeet 
changes the shape of the pointer 
from an arrow (the default) to a gun 
sight when it enters the playing field. 

If you make an amazing shot, 
GREAT SHOT! is displayed on the 
screen. This happens in two 
circumstances: 

+ When you pull from an upper icon 
and hit the pigeon when it is at its 
largest 
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* When you pull from a lower icon 
and hit the pigeon on its descent 

It’s difficult to hit the pigeon 
while the pointer is in motion. 
While neither of these shots adds 
more than one hit to the player's 
score, they make for a greater dis- 
play of marksmanship. 

Skeet can be played with sev- 
eral variations. For practice, try se- 
lecting a goal of 100 pigeons. (An 
asterisk in the options menu always 
lets you know how many have been 
chosen. Each player (in multiple- 
player games) can choose an icon 
from which to pull. If one player is 
better than another, the weaker 
player can be given a handicap by 
being allowed to choose a slower 
speed for the pigeon or more shots 
in which to beat the percentage 
score of the better player. 

The positions of the icons 
allow you to create your own game 
variations. One variation, “Around 
the World,’ can be played by 
shooting five shots from each icon 
and deciding the winner based on 
the most pigeons hit out of 20, An- 
other game,’‘Horse,” can be played 
by shooting from one icon at a set 
speed. You can also tally the great- 
est number of hits in a row from 
any particular pull icon, 

Program Notes 
There are several noteworthy pro- 
gramming techniques used in 
Skeet. Since Skeet is a desk accesso- 
ry, special menu handling is re- 
quired in order to keep from 
destroying any application data. 
When Skeet is initialized, it saves 
the portion of the background 
screen under the area where the 
menu will unfold. Then it imprints 
that same area from the foreground 
to the background. Thus, when the 
menu is rolled up, the GEOS Kernal 
can simply restore the background 
screen, Before leaving the game, 
Skeet restores the background 
screen to its original state. 

Another technique is found in 
Skeet’s bush-drawing subroutine. 
A bitmap pattern is defined for the 
bushes at the bottom of the screen 
using the GEOS compaction scheme. 
This pattern repeats three times, 
taking up one-third less room in 
memory than conventional bit- 
mapped data. Studying the screen 
will show where it repeats. 
See program listings on page 81. @ 
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Jack Reno 

This hi-res screen dump program is 
the fastest and most versatile we've 
ever published. It works on the 
Commodore 64, 128, Plus/4, and 
16 with Commodore 1525, MPS- 
801, MPS-803, MPS-1000, MPS- 
1200, and compatible printers. 

One of the strongest features of 
Commodore computers is graphics, 
Of course, the problem with com- 
puter graphics is that the picture 
disappears from the screen when 
you turn the power off. If you have 
a Commodore 1525 or compatible 
printer, you can transfer your 128, 
64, Plus/4 or 16 hi-res screens to 
paper at lightning speed with “Fast 
Hi-Res Screen Dump.” [Ed. Note: 
Our test results were a speedy 1 min- 
ute, 25 seconds per screen dump.] 

Typing It In 
Hi-Res Dump is in the form of a 
BASIC loader, If you plan to use the 
program on a 128, be sure to use 
128 mode when you type the pro- 
gram in. This will ensure that all the 
128-specific keywords are properly 
tokenized. 

Type in the program. Now you 
must tell the program where your 
hi-res screen is located. To do this, 
adjust the value of the variable SL 
in line 30. For the 128, Plus/4, or 
16, use the value 8192. This is where 
the hi-res screen is located when 
you use BASIC’s GRAPHIC com- 
mand, If you're using a 64, enter the 
starting address of your hi-res 
screen. Many hi-res drawing pro- 
grams on the 64 use the area starting 
at 24576 ($6000). If you have trou- 
ble locating the bitmap, just remem- 
ber that it starts at an address that is 
an even multiple of 8192 ($2000). 

Now save the program to disk. 
When you're ready to print a pic- 
ture on the 64 or 128, load and run 
the program. (If you are using a 
Plus/4 or 16, type POKE 56,23: 

n Fast Hi-Res 
Screen Dump 

POKE 5,0:CLR and then load and 
run the program.) You'll be asked 
where you would like the machine 
language program to be POKEd 
into memory, Depending on which 
machine you're using, try one of 
these values: 

Commodore 64; 49152 
Commodore 128: 3072 
Plus/4 or 16; 5888, 

After the machine language 
program has been POKEd into 
memory, type NEW and then load 
the hi-res screen into memory. This 
can usually be done with a state- 
ment of the form LOAD“SCREEN” 
8,1, On the 128, use BLOAD- 
“SCREEN’’,B0,P8192. Replace 
SCREEN with the filename you 
used when you saved the picture. 

To send the picture to the 
printer, type SYS starting address, 
where starting address is the value 
you entered above. For example, 
SYS 49152 would be the correct 
statement to enter on the 64, 

After your picture is printed, 
your printer remains in graphics 
mode. Turn it off and then back on 
to reset it. 
See program listing on page 80. @ 

COMPUTE!’s Gazette is looking 
for utilities, games, applications, 
educational programs, and tu- 
torial articles. If you've created 
a program that you think other 
readers might enjoy or find use- 
ful, send it, on tape or disk, to: 

Submissions Reviewer 
COMPUTE! Publications 
P.O. Box 5406 
Greensboro, NC 27403 

Please enclose an SASE if you 
wish to have the materials 
returned. Articles are reviewed 
within four weeks of submission. 



So you can code circles around the pros, 
eh? Well, here's your chance to prove it. It's 
the GEOS Programming Contest. And all it 
takes to win is a Commodore and your skill 
at programming under GEOS to win in any 
four categories and walk away with all kinds 
of prizes. 

Including a check for $1,000. 
Just send us the GEOS-based program 

you're most proud of—on 
disk—by August 31, 1988. 
‘There are four categories, 
each with an Applications! and Desk Accesso- 
ries? winner. Which means that there are 
eight first prizes. Eight second prizes. And 
eight thirds. 

And each prize consists of lots more 
prizes. 

We may not be the only 
ones writing checks. 

And that's only where the bucks start. 
Because if your program makes it into a 
GEOS Shareware Library, all kinds of satis- 
fied users may be writing you checks, 

So boot up and get down to pumping out 
yout most professional GEOS program. 
‘Then send it in with the information required 
below, Who knows? We could be sending a 
check right back to you. 
1, Applications are identified by the GEOS 
Application File ‘Type, are entered from and 
exit to the desk Top and conform to the 
GEOS user interface. 
2, Desk Accessories are defined as pro- 
grams which are less complex than applica- 
tions, are identified by the GEOS Desk 
Accessory File Type, may be entered and 
pop-up within any application and upon exit- 
ing return the application to its prior state. 

Categories 
ENTERTAINMENT — Includes enter- 
tainment and games. For example,a Chess 
game (Applications Division) or a trivia 
game (Desk Accessories Division). 
EDUCATION — Primarily educational and 
instructional, For example, a world geogra- 
phy program (Applications Division) or a 
flash card program (Desk Accessories 
Division 
PRODUCTIVITY — Designs that improve 
personal product ivity. Examples include an 
“outline processor” (Applications Division) 
or a scientific or financial calculator (Desk 
Accessories Division). 
OPEN PROGRAMMING — Open design 
category that includes programs not covered 
in other categories. Examples include disk 
utilities, printer and input drivers and tele- 
communications programs. 

Over $25,000 in 
cash and prizes! 

Eight First Prizes! 
* $1,000 cash 
* Announcement in Computel’s Gazette 
Magazine 

+ Complete library of C64 or C128 GEOS 

applications from Berkeley Softworks 
+ Commodore peripherals: 1670 1200 Baud 
Modem, 1351 Mouse and 1764 or 1750 RAM 
Expansion Module 

+ Six month subscription to Q-Link, the tele- 
communications service and Q-Link’s Pub- 
lic Domain Software Library from 
Quantum Computer Services 

* Twelve month subscription to Compute!'s 

The GEOS Programming Contest. 
Gazette magazine 

Eight Second Prizes! 
« Announcement in Compute!’s Gazette 
Magazine 

+ Complete library of C64 or C128 GEOS 
applications from Berkeley Softworks 

+ Commodore peripherals: 1670 1200 Baud 
Modem and your choice of a 1764 or 1750 
RAM Expansion Module or 1351 Mouse 

+ Three month subscription to Q-Link, the 
telecommunications service and Q-Link’s 
Public Domain Software Library from 
Quantum Computer Services 

* ‘Twelve month subscription to Compute!'s 
Gazette magazine 

Eight Third Prizes! 
* Announcement in Compute!'s Gazette 
Magazine 

* Your choice of any five C64 or C128 GEOS 
applications frorh Berkeley Softworks 

+ Commodore peripherals: 1670 1200 Baud 
Modem and your choice of a 1764 or 1750 
RAM Expansion Module or 1351 Mouse 

+ Three month subscription to Q-Link, the 
telecommunications service and Q-Link's 
Public Domain Software Library from 
Quantum Computer Services 

* Twelve month subscription to Compute!'s 
Gazette magazine 

Official Rules 
all Employees of Berkeley Softworks, Quantum, 

Computer Service: Direct, Compute!'s 
Gazette Magazine, their advertising and promotional 
agencies and their immediate families are not eligible 
to enter the contest. 

Each entry must be your original work, 
'e_ previously unpublished in any form. 

Al those programs accepted will be required to affirm 
this in wnting. 

Contestants may enter multiple categories, but 
'« may only submit one entry per category per 

division (e.g. one entry in the Entertainment category 
Applications Division, and one entry in the 
Entertainment Desk Accessones Division). 
Regardless of the number of categories you enter, you 
will only be eligible to win one prize. 
4 Deadline for entriesis August 31, 1988. Mail 

«entries to Computel’s Gazette, P.O. 
Greensboro, NC, 27403 
Attn: GEOS Programming Contest. 

Acceptance of an entry shall not create any 
entry has been received and 

reviewed by Berkeley Softworks or has been used in 
any way in product development. 

| Berkeley 
Softworks 

be performed by the staff of 
Gazette Magazine. The 

decisions of the judges are final in all respect 
ss decisions regarding creativity, similarity 

among entries and general Suitability. 
Ve Entries become the property of Berkeley 

Softworks, which reserves the right to 
adapt, use or publish all entries received. Entries may 
become part of a "sharewa tobe distributed 

ftworks, Comput 
puter Services. As part of each 

s 

submission, contestants should 
include in the 
address and a “user fee" amount for 

satisfied users to send a discretionary payment. 
Entries may be written in any programming 

0S 

sell-standing program that can be run by someone 
who does not own the language, We must be able to 
legally distribute the program without incurring 

$ or any other obligations to the maker of 

Entries must be submitted on 5.25" floppy 
disks in 1541/1571 format, The following 

should be clearly marked on both the printout and 
the disk: 

nntestant's name, addres 
egory and division for the 

C, Intended use for the program, 
Entries must be accompanied by a 

'« description which explains how to use the 
program and what it does, 

‘This contest is void where prohibited by law. 
+ All federal, state and local taxes are the sole 

responsibility of the winners. 
General Conditions 

+ Entries will be judged on creativity, originality, interface 
‘consistency with other GEOS programs and error-free 
quality of the code. 

+ Make sure your mailer will protect your disk from 
damage. Affix sufficient first class postage. Mail your 
printout, disk and official entry blank to the above 
address in time to reach Computel’s Gazette Magazine 
before the August 31, 1988, deadline. 

+ Winners will be announced by October, 1988. 
Sponsored by Berkeley Softworks 

and Computel's Gazette. 
F = ae ee ee ee Le | 

PLEASE PRINT 

\d phone number, 

Name 

Phone 

Address 

Gy ree 

State SZ 

Age 
INTEST ENTRY MUST INCLUDE THIS 

eae requ darcemet yu area your pret rk aan 
‘un at yo 

W sionature 

a | 

The brightest minds are working with Berkeley. 



Mob Maker 
A Professional-Quality Sprite Editor 

Sprite editors for the 64 have been 
around almost as long as the 64 it- 
self, “Mob Maker,” a sprite editor 
that takes its name from an early 
term for sprite (movable object 
block), distills the best features of 
the most popular sprite editors and 
adds a few of its own, 

If you use “Sprite Magic’’ (GA- 
ZETTE’s most popular sprite editor, 
published in the August 1984 and 
1987 issues), you'll find that many 
of the commands have been re- 
tained. You'll also be happy to dis- 
cover that Mob Maker is file- 
compatible with Sprite Magic. 

But Mob Maker goes beyond 
Sprite Magic. It lets you view eight 
sprite definitions at a time—a great 
boon to animators. The sprite defi- 
nitions can be moved around to 
help you design the combined 
sprites that are often used in com- 
mercial games. Mob Maker also 
features advanced data-block con- 
trol. For instance, you can easily 
copy a group of sprite definitions 
from one area to another. 

This is one tool that game de- 
signers won’t want to be without. 

Typing It In 
Mob Maker is written in machine 
language, so you'll need to enter it 
with “MLX,” the machine language 
entry program located elsewhere in 
this issue. When MLX prompts you 
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For The 64 
Bruce Thompson 

“Mob Maker” is the closest thing we've seen to a perfect sprite 
editor, It offers many advanced features—and is a must for an- 
imators and game designers. For the 64 with disk drive. 

for starting and ending addresses, 
respond with the following values: 

0801 
1D10 

Starting address: 
Ending address: 

When you've finished entering the 
program, be sure to save a copy to 
disk before leaving MLX. 

Although Mob Maker is writ- 
ten in machine language, it can be 
loaded and run just like a BASIC 
program. When you're ready to use 
Mob Maker, plug a joystick into 
port 2, load the program, and type 
RUN. You'll see the Mob Maker 
editing screen (see photos), 

Mob Maker does not clear out 
the sprite definition area, so you 
will probably see garbage on the 
editing grid. Press SHIFT-CLR/ 
HOME to clear out the sprite. 

Your First Sprite 
At the top of the screen you'll see 
eight sprites. When Mob Maker is 
first run, all eight sprites use sprite 
definition number 16. The first sprite 
(sprite 0) is the active sprite. The ac- 
tive sprite’s definition number 
blinks to show you that it is active. 

You'll notice that each sprite is 
in a different color. These are the 
computer's default colors for its 
eight sprites. We'll discuss color in 
more detail below. 

Now let's get to work. If you 
haven’t done so yet, press 

“Mob Maker," is a sprite editor packed 
with advanced features. Above, all eight 
sprites show the same image, a basketball. 

A second sprite has been designed—this 
one with arms, legs, and a face. 

SHIFT-CLR/HOME to clear the 
grid. The drawing grid turns blue 
and sprite definition block 16 is 
cleared. The flashing square at the 
top left corner of the grid is the cur- 
sor. Use the joystick to move the 
cursor around the grid. Note that 
the cursor wraps around the edges 
when you move off of the grid. 

Press the fire button to plot a 
point in the grid. You should see 
the point appear in each of the eight 



*sprites. You can draw continuous 
lines by holding down the fire but- 
ton while moving the joystick. In 
order to erase a pixel or a line, press 
the 1 key and draw. Turn the pen 
back on by pressing 3. 

Draw a shape (perhaps the first 
letter of your name), You can use 
this shape to test Mob Maker's 
commands, 

Mirroring And Moving 
Press SHIFT-F. This key mirrors the 
sprite horizontally. The F key flips 
the sprite upside down. Now try 
pressing the left- and right-cursor 
keys to scroll the sprite one pixel at 
a time, The up- and down-cursor 
keys scroll the image vertically. 

Loading, Saving, And 
DATA Statements 
After you've drawn all the sprites 
you need, save them by pressing 
SHIFT-S. A window opens with a 
prompt that asks for the starting 
and ending page numbers for the 
data you want to save. The joystick 
or the cursor keys can be used to se- 
lect numbers. Press the space bar to 
enter a number. Next, you'll be 
prompted for a filename, Be sure 
not to use quotation marks in the 
filename. If you decide not to save 
your sprites, press RETURN to 
leave the window. 

Once you have saved your file, 
you can load it again by pressing 
SHIFT-L, You'll see the “NAME/ 
RETURN=EXIT” prompt. Type in 
the filename (again, omitting the 
quotation marks), and then press 
RETURN. If you include the quota- 
tion marks or type in the name of a 
nonexistent file, the red busy light 
on the drive will flash and the pro- 
gram will return you to the screen 
as it was before the attempted 
LOAD, If you simply press the RE- 
TURN key without typing any- 
thing, the window disappears. If 
you forget a filename or just want 
to examine the files on the disk, 
press SHIFT-4($) to see the directo- 
ry. Press any key to scroll through 
the directory; then press RETURN 
to close the directory window. 

In order to be compatible with 
SPRITE MAGIC, all data will load 
into the sprite editor starting at 
page 16, Be sure to move or save 
any shapes defined in this area. 

BASIC DATA statements can 
be created and saved to disk by 

pressing SHIFT-D. The same num- 
ber-entry system (using the cursor, 
joystick, and space bar) is used in 
the SHIFT-D command. You'll 
probably have to renumber your 
DATA statements in order to merge 
them with your BASIC program, 
since they start at line 1 and incre- 
ment by 1, An easy way to do this is 
with “MetaBASIC,” GAZETTE’s most 
popular programming aid, published 
in the April 1985 and February 1987 
(enhanced version) issues. 

NFS HD POD 
ann 

“Mob Maker" lets you move the sprites 
anywhere on the screen. Here, two 
sprites are overlapped to create a two 
color hi-res human basketball (see third 
sprite from right at top of screen). 

The Sprite Pointer 
After you've loaded the newly creat- 
ed and saved file, the eight displays 
across the top of the screen should 
all be pointing at sprite page number 
16, To change the sprite definition of 
the active sprite, use the + and — 
keys. When you hold down the 
SHIFT key, all eight sprite pointers 
(not just the active ones) are incre- 
mented or decremented. 

Selecting Sprites 
The active sprite can be changed at 
any time with the function keys. 
Press f1 to select sprite 0, f2 for 
sprite 1, and so on. When you work 
on animated sprites, you'll probably 
want to see how a sequence of 
sprites look together. To do this, use 
the function keys and the + and — 
keys to change the pointers to a se- 
quence, For instance, make sprite 0 
point to definition 16, sprite 1 point 
to 17, sprite 2 to 18, and so on. 

Cursor Velocity 
Press V to change the cursor speed 
(velocity), A window will open and 
ask for the new speed, which can 
range from 1 to 9. The fastest speed 
is 1, and the slowest is 9, The cursor 
velocity affects the drawing speed 
and also the speed at which the def- 

initions change when you hold 
down the + or — keys. This feature 
lets you preview animation at vari- 
ous speeds with the + and — keys. 
To return to normal speed, change 
the velocity to 5, the default. 

Moving The Sprites 
The sprites displayed across the top 
of the screen can be moved, Begin 
by pressing Z. Next, enter the num- 
ber of the sprite you wish to move, 
(As usual, pressing RETURN will 
allow you to exit and close the win- 
dow without changing anything). To 
confirm your selection, press the 
space bar or the fire button, Use the 
joystick to move the sprite wherever 
you like. Press the fire button to enter 
the sprite’s new position, 

After you've worked with Mob 
Maker a while, you'll find several 
reasons for moving sprites. By mov- 
ing one on top of another, you can 
draw hi-res, two-color sprites. By 
moving sprites next to or above each 
other, you can create the giant sprites 
used in many commercial games. 

Expand Mode 
Press X to expand the active sprite 
horizontally. Press Y to expand it 
vertically. Press the key again to re- 
turn the sprite to its normal size. By 
holding down the SHIFT key and 
pressing either X or Y, you can 
change the size of all the sprites. 

Killing The Grid 
At times, the drawing grid can be 
distracting. Press SHIFT-W to 
“wipe” the grid. Press W to bring it 
back, 

Using The Buffer 
Working with animation effects 
often requires designing a series of 
frames, with each successive frame 
changing the position of the image 
slightly in order to create the illu- 
sion of movement. To save a frame 
to the buffer, press the | (Into Buffer) 
key. The buffer holds one page of 
sprite data, To practice using the 
buffer, set one of the sprites to 16 
with the + or — key. Then press I. 
A window will flash open briefly 
with the message CURRENT 
DATA SAVED. Advance the point- 
er to the next sprite pointer and 
press O (Out of Buffer). This will re- 
place the contents of the current 
page number with the shape in the 
buffer. This new image can be edited 

COMPUTE!’s Gazette May 1988 61 



to become the next frame in the ani- 
mation sequence, and then be stored 
in the buffer, with the process repeat- 
ed to create the effect of movement, 

Working With Color 
There are two sprite modes; hi-res 
and multicolor, Let’s start with the 
hi-res mode, the mode we have 
been in up to this point. To change 
the color of one of the sprites, press 
the C (Color) key, A window opens 
that reads: 

CHANGE COLOR OF 
1=BACKGROUND 
3=SPRITE COLOR 
RETURN = EXIT 

Press the 1 key, and you'll be 
prompted to enter a color key. You 
can select one of the 16 available 
colors, entering the new color in the 
usual way, by pressing either the 
COMMODORE key or the CON- 
TROL key together with one of 
color keys at the top of the key- 
board, Of course, if you happen to 
select a background color that is the 
same as the foreground color, the 
image on the grid will disappear, 
Press C again, this time selecting 3 
at the prompt. Enter a new pen 
color. If the screen color clashes 
with some of your selections, you 
can change it by pressing S (Screen 
Color) until you get a pleasing color. 

Press M to enter multicolor 
mode. Then either load one of your 
saved sprites or draw a new shape. 
This shape will appear in multicol- 
or. Pressing SHIFT-M will set all 
eight sprites to multicolor. Notice 
that in multicolor mode the pixels 
along the x-axis expand to twice 
their normal size. Multicolor mode 
is a tradeoff; you trade half the res- 
olution for four times as many col- 
ors. Sprite Magic users will be 
happy to note that Mob Maker per- 
forms all operations correctly in 
multicolor mode—even the hori- 
zontal flip. 

Press the C key to experiment 
with changing colors. A window of- 
fering the following choices will 
open: 
CHANGE COLOR OF 
1=BACKGROUND 
2=M.C.0. [01] 
3=SPRITE COLOR 
4=M.C.1 [11] 
RETURN = EXIT 

The background option works the 
same way that it does in the hi-res 
mode. Pressing 3, the sprite color 
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Mob Maker Quick Reference 

brings back grid 
toggles x expand 
toggles y expand 

on the screen 

| 4 NxXxs<pmcumoogE disk directory 
SHIFT-CLR/HOME 

@ color assignment 
D shifts sprite down one pixel 
DEL deletes current sprite 

moves cursor to upper right of design grid 
stores current sprite in buffer (buffer holds one sprite) 
shifts sprite one pixel to left 
toggles multicolor 
gets sprite from buffer 
quit—exit to BASIC 
shifts sprite one pixel to right 
advances screen color 
shifts sprite up one pixel 
toggles mirroring (left/right flip) 
select sprites 0 to 7 
sets display and cursor movement velocity 

allows sprite display (0 to 7) to be repositioned anywhere 

increments sprite pointer 
decrements sprite pointer 

clears out current sprite 

loads sprite data (does nothing if file not found) 

makes DATA statements and saves them to disk 
inserts blank data block at current sprite number 
copies sprites to other locations 

SHIET-F toggles vertical flip 
SHIFT-R reverses on and off bits 
SHIFT-+ increments all sprite pointers 
SHIFT-— decrements all sprite pointers 
SHIFT-W wipes out grid for clear view of sprites 
SHIFT-X toggles x expand all 
SHIFT-Y toggles y expand all 
SHIFT-M toggles all multicolor on 
SHIFT-L 
SHIFT-S saves sprite data in a binary file 
SHIFT-D 
SHIFT-INST 
SHIFT-C 

option, affects color changes for the 
current sprite only. Make some 
color changes using this option. 
Notice that only the current sprite is 
affected by the changes you made. 
Now press C again and select op- 
tion 2 or 4 when the window ap- 
pears. Note that when you change 
colors using these options the color 
changes in all of the eight sprites. 
Both options 2 and 4 work in this 
manner. This means that in the 
multicolor mode each sprite can 
have four colors—one is unique, 
one is the background color (trans- 
parent), and the other two are 
shared by all eight sprites. 

Moving Data Blocks 
You have already used the Clear 
command (SHIFT-CLR/HOME). 
The Delete command works some- 
what differently. If you press the 
DEL key, the current page of sprite 
data is erased and the rest of the 
sprite pages are renumbered to fill 
the gap left by the deleted sprite. 
This can be useful when you want 
to remove a sprite from an anima- 
tion sequence. 

The Insert command (SHIFT- 
INST) inserts a blank data block at 
the current sprite number. The oth- 
er sprites are renumbered and 
move up by 1. (Sprite 255 is lost.) 

The Copy command (SHIFT- 
C) copies a range of sprites to other 
locations, A window opens to 
prompt you for the starting page 
number, the ending page number, 
and the number of the page to 
which the data is moved. Numbers 
can be entered with the cursor keys 
or the joystick. The left-/right- 
cursor key increments numbers by 
10, while the up/down key incre- 
ments by 1. Press the space bar to 
enter the selected numbers. 

Quitting The Editor 
Pressing Q will allow you to quit 
and exit to BASIC. You can reenter 
Mob Maker from BASIC by typing 
RUN again. However, if you have 
loaded a BASIC program or a 
DIRECTORY while in BASIC you 
must reenter by typing SYS 2106. 

See program listing on page 83. @ 



1541 Speed 
And Alignment Tester 

Ross Ouwinga 

Your disk drive is probably the most important peripheral you 
own. Since it contains precision mechanical parts, it’s also the 
most likely to cause problems. “1541 Speed And Alignment 
Tester” helps you track down those problems. For the Commo- 
dore 64 and 1541 drive. 

For most computer users, a disk 
drive is a critical component of the 
system—it's the primary means for 
loading and saving programs. 
Without it, most types of comput- 
ing would be impractical, if not 
impossible. 

When your 1541 disk drive 
malfunctions, “1541 Speed And 
Alignment Tester’’ can help you 
discover just what the problem is. 

1541 Tester analyzes the most 
critical functions of the disk drive 
and provides you with important 
information via display on your 
monitor, With just a glance, you'll 
see how fast your drive is running, 
how far off the alignment is, and 
how well it reads each track of a 
disk. It even tells you how well it 
reads between tracks, Once this 
information is displayed in front of 
you, you should have no trouble 
deciding if a problem is serious and 
requires a trip to the repair shop. 
Knowing what's wrong with your 
drive can save you a lot of time, 
trouble, and money. 

Common Problems 
The 1541 is a relatively reliable disk 
drive. Its mechanism is rugged and 
can tolerate a considerable amount 
of abuse. However, nothing is per- 
fect, and there are times when 
something in the 1541 fails. Typical 

problems can be caused by a cor- 
rupted disk, a broken or maladjusted 
mechanism, or faulty electronics. All 
of these can cause intermittent load 
and save problems. In extreme cases, 
the drive will not function at all. 

If your drive does not operate 
at all, turn the drive off and then 
back on, Next, check the power 
cord—both at the outlet and at the 
back of the disk drive—to make 
sure it’s plugged in tightly. If this 
fails, check for a blown fuse in the 
back of the drive, Replace the fuse, 
if necessary, with one of the very 
same rating. 

If none of these steps solves 
your problem, something may be 
wrong with the internal electronics 
of the drive, If when the power is 
turned on, the red light comes on 
and stays on or begins flashing, it is 
almost certain to be a serious elec- 
tronics problem. Anytime the prob- 
lem involves internal electronics, 
you'll have to take it to a repair shop. 

Distinguishing other problems 
usually is not quite as easy. In most 
situations, a problem results in the 
familiar read error symptoms—the 
red light flickers and the drive 
makes a clattering noise. The pro- 
gram may take longer than usual to 
read or save, or the disk drive will 
abort the procedure altogether and 
start flashing the red light to indicate 

an error has occurred. You can easily 
find out what this error is by run- 
ning the following short program: 
10 OPEN 15,8,15:INPUT#15,A,B$,C,D: 
CLOSE15:PRINT A;BS;C;D:END 

The error is convenient to know at 
times, but generally it is not suffi- 
cient to let you know the real source 
of the problem. These types of er- 
rors may occur if a disk is corrupted, 
the drive is rotating the disk at the 
wrong speed, the head isn’t aligned 
properly, or even if the drive is op- 
erating in an electronically “noisy” 
environment. Since these problems 
all have nearly identical symptoms, 
a program like 1541 Tester is neces- 
sary for providing you with addi- 
tional information to help pinpoint 
the problem. 

Typing It In 
Since the program is written entire- 
ly in machine language, type it in 
with “MLX,” the machine language 
entry program found elsewhere in 
this issue. After loading and run- 
ning MLX, answer the prompts for 
starting and ending addresses with 
the following: 

Starting Address; 0801 
Ending Address; 13D0 

Type in Speed And Alignment 
Tester and save it to disk. If you 
have a tape drive, you should also 
save a copy on tape. This allows 
you to load the program if your disk 
drive is not functioning well 
enough to load it from disk. 

To load the program from disk, 
type LOAD“filename’’,8. If you're 
loading from tape, type LOAD“file- 
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name’. When you're ready to run 
the program, type RUN. 

The title screen appears, fol- 
lowed by a short delay while a pro- 
gram is being written to the disk 
drive’s RAM. When this is done, 
the menu is displayed and you're 
prompted to select either the speed 
test or alignment test option. 

Up To Speed 
The speed test checks how fast the 
disk is spinning when the disk drive 
is reading and writing. The speed 
can fluctuate somewhat without 
causing any problems, However, 
there are limits, and some pro- 
grams—particularly those with 
copy-protection—are more sensitive 
to speed variation than are others. 
Normally, a disk should rotate at 
about 300 RPM (Rotations Per Min- 
ute). This should not vary by much 
more than one or two RPM. If it 
does, a read or write error may result. 

To check your drive’s speed, 
load and run the program. When 
the main menu appears, press the 1 
key. You'll be prompted to insert a 
blank disk, This disk may be for- 
matted or unformatted, but make 
sure the write-protect notch is un- 
covered. The speed test writes to 
the disk, but it uses an area of the 
disk that normally isn’t used by the 
1541, If you have data on the disk, 
it won't be destroyed; however, to 
be absolutely safe, use a disk that 
has nothing important on it. 

After inserting a disk, press 
any key to continue. The speed data 
screen appears. After some calcula- 
tions are completed, the speed is 
displayed along with the difference 
between it and the ideal speed of 
300 RPM. The difference also in- 
cludes a plus (+) sign and a minus 
(—)sign. A plus indicates the disk is 
spinning too fast and a minus indi- 
cates it is spinning too slowly. If the 
speed is within tolerance, it’s dis- 
played in green. If it’s a little out of 
tolerance, it’s shown in yellow. 
This indicates only a slight prob- 
lem. If the speed is far enough out 
of tolerance, it’s shown in red, 

If the speed is in the red, your 
drive can still save and load pro- 
grams without error, but you may 
have difficulty reading disks for- 
matted on another drive. For this 
reason, it’s recommended that you 
have your disk drive adjusted if it 
consistently runs in the red. 
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The speed is continuously re- 
calculated and displayed, and it 
isn’t unusual for the speed to fluc- 
tuate somewhat as the disk drive 
runs. This is nothing to worry 
about—some disk drives are better 
than others, and even the disks 
themselves cause some variance in 
speed, depending on the amount of 
friction they produce, If the disk 
drive’s speed is normally good, but 
a certain disk causes the speed to 
drop out of tolerance, that particular 
disk should not be used. Also, the 
speed may vary if the drive belt in- 
side the disk drive is slipping. This is 
not uncommon, especially on older 
or well-used disk drives. If this is the 
case, have the belt replaced. 

To stop the speed test, press any 
key. It may be necessary to press a 
key more than once to stop the pro- 
gram since the program communi- 
cates constantly with the disk drive 
and may miss some key presses, 

The Line Up 
To begin the alignment test, press 
option 2 when the main menu is 
displayed. You're prompted to in- 
sert an alignment test disk, and then 
a new menu of options is listed. 

The disk used for an alignment 
disk may be any formatted disk. For 
accurate alignment testing, it’s im- 
portant that the disk be formatted 
ona disk drive that has near-perfect 
alignment. The closer the align- 
ment disk is to true alignment, the 
more accurate the test. A commer- 
cially produced disk (such as COM- 
PUTE!’s Gazette Disk) is ideal. Do not 
use a copy-protected disk; the 
alignment test program does not 
write to the disk, so it isn’t likely 
that any of the programs on the 
disk will be altered. However, if 
any of the programs on the disk are 
important, make a backup of the 
them before you use the disk with 
the alignment test program, 

After the alignment disk is in- 
serted into the disk drive, the align- 
ment test is started by pressing the 
space bar. You should see a data 
screen with two sets of four col- 
umns. The columns are labeled 
“Track Being Read," “Track Actu- 
ally Read,” “On Track Readabili- 
ty,’’ and ‘’Between Track 
Readability.” As the program runs, 
the data appears under these head- 
ings one track at a time. 

The first column is labeled 

Track Being Read. The data in this 
column shows you the number of 
the track that’s being tested by the 
program. It always begins with track 
1 and ends with track 35. This is the 
standard 1541 disk format and 
doesn’t change, regardless of what is 
actually on the disk and whether or 
not the disk drive is in alignment. 

Before the data appears for 
track 1, the program goes through a 
rather involved procedure to deter- 
mine the position of the read head. 
It then moves the head down, past 
track 1 and against the head stop, If 
the program is successful in figur- 
ing the position of the head, there 
should be a light “‘click’’ sound 
when the head hits the stop. If it’s 
unable to figure the head position, a 
little extra head banging may be 
heard. This is a last resort for the 
program and is very unusual, but it 
may occur if the disk drive is severely 
out of alignment or if you acci- 
dentally used an unformatted disk. 

The second column is labeled 
Actual Track Read. This is the num- 
ber of the track that is actually un- 
der the read head. There is data on 
each track of a formatted disk that 
indicates which track is being read. 
The alignment program tries to 
read this data and displays the track 
number in column 2, Track 1 is the 
first track that should be read since 
it’s the track that should be under 
the read head when it’s against the 
stop. For every track, the number 
that appears in column 2 should be 
the same as that in column 1. If the 
numbers are the same, that number 
appears on the screen in green, in- 
dicating that the correct track was 
read. If the track number read off 
the disk is not the same as that in 
column 1, the number is displayed 
in red. Usually, the numbers in col- 
umn 2 are all green or all red. It’s 
unlikely that both red and green 
numbers will be scattered through- 
out the column, 

An incorrectly adjusted head 
stop is usually the culprit when the 
track numbers in column 1 do not 
match those in column 2. The dif- 
ference between the numbers in 
columns 1 and 2 tells you how far 
the stop is out of adjustment. If the 
difference is 1, the head stop is off 
adjustment by one track. If the dif- 
ference is 2, it’s off by two tracks, 
and so on, You can also tell in 
which direction the head stop is out 



of adjustment. If the numbers in 
column 2 are higher than those in 
column 1, the head stop is too high 
and the head cannot move down 
far enough. In this case, you would 
never be able to load programs that 
are saved on the lower tracks. The 
more common situation is when the 
numbers in column 2 are less than 
those in column 1. In this case, the 
head is allowed to move down too 
far, This is really no problem when 
using disks that were properly for- 
matted, because the disk drive is 
able move the head into position to 
read all the tracks. Even if the disks 
are formatted on a disk drive with a 
head stop adjustment problem, 
there will be no problem reading all 
tracks on the disk as long as the 
disk is used with the same disk 
drive. A problem arises when the 
disk is used in a drive that does 
have a properly adjusted head stop. 
It will not be able to read the tracks 
that were formatted too far down 
on the disk. 

Without an alignment tester, a 
head stop adjustment problem is 
not easy to recognize. It only shows 
up when using disks on more than 
one disk drive, or when the disk 
starts to fill up with programs. No 
errors are encountered if the disk 
isn’t very full—programs are saved 
on the disk beginning at the middle 
tracks and then they work their 
way out to either end. Even when 
the disk drive encounters an error 
and bangs the head against the stop 
in an effort to correct the error, as 
long the head is able to align itself 
with any track, the drive keeps 
working. It’s nice that the 1541 is 
capable of adjusting itself, but it’s 
difficult to know that a head stop 
adjustment has occurred unless 
you're using a special test program 
like this one, Once the problem is 
known to exist, it’s a good idea to 
have it fixed to minimize the chance 
of running into a serious problem in 
the future. 

The third column is labeled On 
Track Readability. The data dis- 
played in this column is the most 
important for determining whether 
or not the disk drive has an align- 
ment problem, Just as the heading 
suggests, this is an indication of 
how well the disk drive is able to 
read data off the disk for each track. 
The alignment program attempts to 
read at least 17 header blocks of 

data on the track. If it’s able to read 
each header correctly on the first at- 
tempt, the readability is 100 percent, 
which is displayed in green, This is 
the way it should be for every track if 
the disk drive is properly aligned. 

If it takes more than one at- 
tempt to read any of the headers, 
the number that appears in column 
3 will be something less than 100 
percent. If it’s between the range of 
94 and 99 percent, it’s displayed in 
yellow. This means all the headers 
were eventually read properly, but 
there was some difficulty. If the 
number is less than 94 percent, it’s 
shown in red. This indicates that 
there was difficulty reading one or 
more headers, and possibly, the 
disk drive wasn’t able to read some 
headers at all. A well-aligned disk 
drive should not have any trouble 
reading all tracks at 100 percent. If 
this is not the case, try another 
alignment disk. If the results are 
similar, there’s probably an align- 
ment problem with your disk drive. 
Before having it realigned, however, 
move it to a different location, as far 
as possible from your TV set, moni- 
tor, printer, computer, or any other 
electronic device that might be near 
by. Electronic interference is proba- 
bly more common than true align- 
ment problems, and it produces the 
exact symptoms. If moving the 
drive makes no difference, you'll 
need to take your disk drive into the 
shop for repair. 

The fourth column is labeled 
Between Track Readability. This is 
very similar to the information giv- 
en in the third column, except the 
read head is actually positioned be- 
tween the tracks. Ideally, the drive 
shouldn't be able to read any data 
and the readability should always 
come up 0 percent. In reality, some 
of the data from the surrounding 
tracks bleeds over to the area be- 
tween the tracks. Even though the 
disk drive is capable of reading 
some data between tracks, it would 
make sense that it would have the 
most difficulty reading consistent 
data when it is exactly midway be- 
tween the two tracks. When it’s 
close to the middle, the numbers 
should be low; when the head is 
closer to either of the tracks, the 
numbers should be higher. In prac- 
tice, this is true enough to give 
some useful information, but due to 
tolerances in the entire mechanism 

and in the disk itself, these numbers 
cannot be considered absolute and 
should be used for reference only. 

In column 4, the numbers 
change colors at different points 
than they do in column 3, If the 
number is 0 percent, the number is 
displayed in green. This is the ideal 
condition when reading between 
tracks. If the number is in the range 
1-80 percent, it’s displayed in yel- 
low—numbers most commonly fall 
within this range. If the number is 
81—100 percent, the number is 
made red, Red numbers are less fre- 
quent than yellow numbers, but 
they do appear even on disk drives 
that work very well. The alignment 
is best if there are at least a few 
green numbers. There may be prob- 
lems if a lot of numbers are red, but 
don’t be concerned if the numbers 
in the third column are consistently 
high (green). 

You may also notice that some 
or all of the numbers in the fourth 
column are followed by a plus or a 
minus sign. The program counts 
how many times it reads data from 
the lower track and how many 
times it reads data from the upper 
track, It then displays a “—” or 
“+"" to indicate which track was 
read more often, and it lets you 
know which track it is closer to. If a 
minus sign is displayed, the lower 
track appears closer, If a plus sign is 
displayed, the high track appears 
closer. If the sign is consistant for all 
the tracks, the head is likely to be 
on the high or low side, depending 
on which sign is most dominant. If 
there is a somewhat equal spatter- 
ing of plus signs and minus signs, 
the head is probably pretty close to 
being midway between the two 
tracks. If there is no symbol, either 
both tracks appeared equally close 
or the program was unable to read 
enough information off the disk to 
make the calculation. 

Even though the alignment 
test provides a considerable 
amount of information on the 
screen, it isn’t difficult to use, espe- 
cially if you're using a color moni- 
tor, If all the numbers in columns 2 
and 3 are green, the alignment is 
good, If you're using a black-and- 
white monitor, columns 1 and 2 
should be identical, and column 3 
should be filled entirely with the 
number 100 for proper alignment. 
The disk drive requires repair if col- 
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umns 1 and 2 don’t match, or if col- 
umn 3 has any numbers below 94 
percent. However, before sending 
the disk drive to be fixed, make sure 
you try more than one alignment 
test disk to make sure the disk itself 
has not become defective. 

Operating The Program 
It's possible to stop the alignment 
program and get back to the menu 
at any time by pressing any key. It 
may be necessary to press it several 
times since the computer is con- 
stantly communicating with the 
disk drive and will, at times, ignore 
the keyboard. 

The program stops testing 
when it finishes testing track 35. 
Press any key to cause the menu to 
appear. It’s possible to make the 
testing run continuously by pressing 
selection A when the menu appears. 
With this option, the program auto- 
matically clears the screen after it 
reaches track 35 and begins again at 
track 1. It’s necessary to press a key 
(possibly more than once) to get the 
program to stop. 

Option 1 of the menu causes 
the read/write head to move to 

where track 1 should be, The pro- 
gram then reads the track number 
off the disk, displays it, and stops. 
This option is included for those 
who may use this program to adjust 
the head stop themselves. This ad- 
justment requires disassembly of 
the disk drive and includes a signif- 
icant danger of electrical shock and 
should not be attempted by anyone 
not qualified to do so. 

To return to the main menu 
from the alignment test menu, 
press the f1 key. It’s recommended 
that you return to the main menu 
and press the Q key to quit the pro- 
gram. This resets and initializes the 
disk drive to make sure it’s ready 
for the next program. 

It's possible to test the align- 
ment of a friend's disk drive with- 
out actually having that person’s 
disk drive available. Have the 
friend format a disk on his or her 
drive, and then use that disk as the 
alignment test disk. If the align- 
ment checks out, it’s likely the disk 
drive is properly aligned. If the disk 
does poorly, it would be wise to run 
the alignment test program directly 
on the suspected disk drive before 

making a decision to have it fixed. 
Any disk can be tested for 

proper formatting, using the align- 
ment test. Just use the disk to be 
tested in place of the alignment test 
disk. The data displayed shows you 
if all tracks are formatted and if 
they're in the right order. It also 
shows you, if certain tracks contain 
errors, whether the readability (col- 
umn 3) of that track is lower than it 
should be. 

There may be more applica- 
tions than mentioned in this article. 
It isn’t guaranteed that the program 
will operate appropriately for any 
application you dream up, but it 
does include a number of safe- 
guards to avoid erratic behavior 
from the disk drive. It's impossible 
to damage the disk drive by run- 
ning programs, but it is possible to 
getit lost. If this is the case, turn the 
disk drive off and then back on 
again. Then, type in and run the 
following short program: 

10 OPEN15,8,15,10/’:CLOSE15:END 
This initializes the disk drive and 
repositions the read/write head to 
its. home position. 
See program listing on page 88, @ 
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128 Math Graphics 
Clifton Karnes 

If you think math is boring, take a look at the beautiful, sym- 
metrical shapes this program can create on your 128’s screen. 
Using polar geometry and an interesting collection of mathe- 
matical functions, 128 Math Graphics” may convince you that 
math can be fun. A disk drive is required and a color monitor 
is suggested. 

In October 1986, COMPUTE! pub- 
lished “Amiga Math Graphics,’ 
and, about a year later, in August 
1987, ‘Math Graphics For Atari 
ST.” The graphics demos were im- 
pressive, but both versions were for 
16-bit computers with super-high- 
resolution video. Could math 
graphics like these be created on an 
eight-bit computer like the Com- 
modore 128? The answer is yes. 

The two programs accompany- 
ing this article—“128 Math Graph- 
ics Demo” (Program 1) and “128 
Math Graphics Tool Kit” (Program 
2)—show that the 128’s graphics 
capabilities have to be seen to be 
believed, Program 1 demonstrates 
seven math graphics, one after an- 
other, Program 2—the Tool Kit— 
allows you to interactively create, 
alter, load, and save Math Graphics. 

Using The Demo 
Since Math Graphics Demo (Pro- 
gram 1) is written entirely in BASIC, 
type it in, save a copy to disk, set 
your 128 for 40 columns, and type 
RUN. The Math Graphics Demo is 
based on the Amiga and Atari Math 
Graphics programs, but is custom- 
ized for the 128. It displays a series 
of seven graphics on the 128’s high- 
resolution (320 X 200) screen. 

The first graphic shape you'll 
see is a star. This design is followed 
by a twisted band, a spiral cone, a 
side spiral cone, spikes, a right oval, 
and finally, a multilobe. Each graph- 
ic uses a different foreground color, 

THISTED BaXD 

4 

PRESS ANY KEY 10 CONTINUE 

One of the many graphics screens from 
the demo program (Program 1). 

The Tool Kit (Program 2) is a powerful 
graphics utility that lets you alter, save, 
and load custom Math Graphic images. 

and two are multicolored. If you 
want to move on to the next graphic 
before the current one finishes, sim- 
ply press any key and the demo will 
begin displaying the next one. 

The graphics presented in the 
demo are interesting and entertain- 
ing to watch, but they’re just a few 
examples of what you can create 
with the 128 Math Graphics Tool 
Kit (Program 2). The Tool Kit allows 

you to experiment with graphic de- 
signs. You can change any Math 
Graphics parameter, load Math 
Graphics from disk, save your new 
designs, view the directory, change 
colors, and more. 

Math Graphics Tool Kit 
The Tool Kit is a BASIC program, so 
type it in, save a copy to disk, set 
your 128 for 40 columns, and type 
RUN, You'll see a menu of choices 
marked a-y. To give you an idea of 
how the Tool Kit works and how to 
experiment using the menu, the fol- 
lowing examples show the way the 
values are used, with each menu 
item indicated in italics. 

FOR T1=PIte TO PI*f STEP PI/g 
FOR T2=PIth TO PIti STEP PI/j 

RR=a :TT=0+PI/k :;GOSUB 
POLARX :x1=POLARX 

RR=b :TT=p+PI/I :GOSUB 
POLARY :y1=POLARY 

RR=c :TT=4+PI/m :GOSUB 
POLARX :x2=POLARX 

RR=d :TT=r+PI/n :;GOSUB 
POLARY :y2™POLARY 

NEXT T2 
NEXT T1 

POLARX POLARX=RR*COS(TT) +X 
CENTER 

POLARY POLARY=RR*SIN(TT)+Y 
CENTER 

Let's discuss each menu option. 
a-d determine the size and shape of 
the graphic, You'll notice in the 
demonstration program that these 
numbers change very little from 
one graphic to another. It can be in- 
teresting, though, to alter these val- 
ues and see how each one affects 
the printed graphic. 

e. The start of the first theta loop— 
variable T1 in the example above— 
this value is usually set to 0, and you 
probably won’t need to change it. 
f. This is the end of the first theta 
loop. If the number 2 is chosen, the 
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graphic is drawn once. Increasing the 
number causes the graphic to be re- 
drawn, and decreasing it causes the 
graphic to be incompletely drawn. 
g determines the increment of the 
loop. It’s fun to experiment with 
this value, The smaller the number, 
the greater the distance between 
each line in the graphic; the larger 
the number, the smaller the distance. 

h. The start of the second theta 
loop—T2. A second theta loop is 
needed for some graphics, If you 
only need one loop, however, you 
can set the starting and ending val- 
ues of either this theta loop or theta 
loop 1 to 0. Just be sure to place the 
appropriate values in menu choices 
o-rso that x1, y1, x2, and y2 use the 
active theta loop. 

i. The end of the second theta loop. 
Like the first loop’s end, this deter- 
mines how much of the graphic is 
drawn. A value of 2 is good to use 
here, also. 

j. The second theta loop’s increment 
can be changed with option j. This is 
an interesting value to experiment 
with, As with g above, the smaller 
the number, the larger the distance 
between lines in the graphic, 

k-n are the offsets for x1, y1, x2, 
and y2. Altering these values can 
produce subtle results, If you don’t 
want an offset, any large value— 
10,000, for example—will effec- 
tively eliminate it. 
o-r determine whether x1, y1, x2, 
or y2 use theta 1 or theta 2 values, 
Changing these values can make a 
dramatic difference in the graphics, 
If you're only using one loop, be 
sure to set these values to that 
loop’s number. 
s determines the foreground color 
of the graphic. The background is 
preset to black. The colors are Com- 
modore’s standard screen colors— 
black = 1, white = 2, and so on. 
An easy way to check these colors is 
to look at the top row of your 128’s 
keyboard. On the front of each key, 
the top color is the key’s number; 
the bottom color is the key’s num- 
ber plus 8. The Tool Kit reserves the 
value 0 for something special: multi- 
color, 

t. By pressing ¢, you can load any 
math graphic you've saved with the 
Math Graphics Tool Kit Save com- 
mand. It’s usually easier to load an 
existing graphic and experiment by 
altering its values than it is to de- 
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sign a graphic from the beginning. 

u saves the Math Graphic currently 
on the screen. If you make an error 
with this command, or with ¢ (to 
load a graphic), don’t worry. The 
program will notify you of your 
error, and continue, 

v views the disk’s directory, To re- 
turn to the menu, press any key. 

w is the most important command 
in the Math Graphics Tool Kit. You 
press this key to view any graphic 
whose values are on your menu. 
While you're looking at the graphic, 
you can press any key to return to 
the menu and save, load, or contin- 
ue to modify your design. 

x returns to BASIC. 

y redraws the menu. This command 
can be useful if the menu accidently 
scrolls, or becomes corrupted, Press- 
ing y will give you a reformatted 
screen without altering any of the 
current graphic’s values, 

Changing A Graphic 
To get an idea of how to use the 
Math Graphics Tool Kit, load and 
run it (Program 2). Now enter the 
following values to create a circular 
graphic: 

a 

PE: et tr POO eee eee eee aaa 

8 

When you've entered these values 
and have double-checked them, use 
option u to save this graphic with the 
name circles, or something similar. 

Now, choose the w option to 
view this math graphic. If you want 
to return to the menu before the 
graphic has finished forming, press 
any key. 

Now we’re going to alter two 
values, and cause a dramatic change 
in the graphic, Change j from 20 to 3 
and f from 1 to 2. Next press w to 
view the new math graphic. Chang- 
ing these two values has trans- 
formed the circle into a star. 
See program listings on page 85. @ 

bug-swattier 
* There is a small bug in “Condensed 
Font’ (January). As listed, the program 
will print CHECK DATA LINES 230- 
370 and stop. For all versions, add the 
line 190 X = 0, and the program will 
work correctly. 

*’'SpeedScript Justified” (January) works 
correctly—however, messages are print- 
ed to the screen in the same color as the 
background, To fix this problem, sim- 
ply delete line 20. (This problem does 
not occur when the program is loaded 
from the Gazette Disk menu.) 

Special 1988 Issue Corrections 

* Euchre: The line following 1255 
should be 1260, not 160. The correct 
checksum should be XQ. 

+ SolarPix: Line 1330 should read 
BE 1330 FL=1:IFRIGHTS (K$,1)="R 

“THENEL==1 

* Math Dungeon: The line following 
630 should be 640, not 60. The correct 
checksum should be BH. 

+ Snapshot: In Program 1, the line fol- 
lowing 120 should be 130, not 10. The 
correct checksum should be FX. 

* Memo Diary: The line following 1310 
should be 1320, not 120. The correct 
checksum should be BQ. 

* The Construction Set; The ending ad- 
dress in the typing instructions for Pro- 
grams 2, 3, and 4 is incorrect as listed. It 
should be 77FF, not 7803. 

* 128 Instant Keywords: The following 
changes are necessary for programs 1 
and 2 to work correctly. 

Program 1: 

AE 160 PRINT"{CLR}":S=DEC ("130 
@") :BANK15:FORD=STOS+17 
6:READ AS$:POKE D,DEC (AS. 
):NEXT 

Program 2: 
HS 30 BANK15:B=PEEK(45)+12+PEE 

K (46) #256: PRINT" KEYWORD 
{SPACE)VALUE(S) = "; 

BD 40 H=PEEK(B) :PRINTRIGHTS (HE 
XS (H),2)5" "5 

+ Printer Wedge and SpeedScript: 
These two programs are compatible, 
but disk users must install the wedge at 
either location 854 or 679. Tape users 
must install the wedge at location 679 
only. Don’t press RUN/STOP-RES- 
TORE; it disables the wedge. Follow 
these steps to use the programs togeth- 
er: First, load and run Printer Wedge. 
Then assign it a location in memory. Fi- 
nally, load and run SpeedScript without 
pressing RUN/STOP-RESTORE. @ 
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Periscope 
A Disk Editor For The 128 

Robert Bixby 

Two weeks ago, my trusty 1541 
disk drive bit the dust, It had been 
through 2% years of daily service, 
so I couldn’t complain, | had never 
needed to realign it, In fact, I never 
even cleaned it. It had traveled hun- 
dreds of miles and read hundreds of 
disks—small wonder that I had be- 
gun to think of it as indestructible. 

When my 1541 passed away, I 
got two new drives—a 1571 and a 

Want to get a close-up look at what's on your 128 disk? Need 
to fix a file? Then try “Periscope,” a short but powerful 128- 
mode disk editor for the 1541, 1571, and 1581 disk drives. 

1581. I also got an unexpected 
headache. 

The Problem 
I use three programs almost exclu- 
sively: GEOS, SpeedScript, and my 
assembler. While GEOS performs 
flawlessly on my new drives, and 
SpeedScript is as powerful as al- 
ways, my assembler constantly ar- 
gues with the 1581. It scrambles 

files, places weird entries in the di- 
rectory, and just generally 
misbehaves. 

I still haven't figured out what 
the problem is, but along the way I 
wrote “Periscope,” a simple sector 
reader and editor for the 128 that 
works with all three Commodore 
disk drives. 

The Solution 
In 128 mode, type in and save a 
copy of Periscope. Because you can 
seriously damage the information on 
your disks if you enter the program 
incorrectly, be sure to use the “Auto- 
matic Proofreader” program, found 
elsewhere in this issue, when you 
type in the program. When you first 
use the program, try it on a scratch 
disk to be sure it’s operating properly. 

When you are ready to use 
Periscope, be sure that you are in 
40-column mode and then load and 
run the program. You will be 
prompted to enter the type of drive 
you're using. Press A for a 1581, B 
for a 1571, or C for a 1541, 

When you type LOAD “filename’’,8, 
BASIC tells the disk drive that it 
wants a file called filename and then 
it sits back and waits for the data to 
arrive. How does DOS (the disk op- 
erating system) know where to look 
for filename? To answer this ques- 
tion, let’s look at a little background 
on how Commodore disks are 
arranged. 

Commodore disks can be di- 
vided into three basic groups: 5¥4- 
inch single-sided disks, 5%4-inch 
double-sided disks, and 32-inch 
double-sided disks. Of these, the 
5%-inch single-sided format is by 
far the most common, Single-sided 
Commodore disks, those formatted 
on the 1541 or the 1571 in single- 
sided mode, have 35 concentric 
tracks numbered from 1 to 35. 
Track 1 is near the outer edge of the 
disk and track 35 is near the inner 
hub. Because the outer tracks are 
longer, they have more sectors than 
the inner tracks. Tracks 1-17 have 
21 sectors each. Tracks 18-24 have 
19 sectors, tracks 25-30 have 18 
sectors, and tracks 31-35 have 16 
sectors. Sectors are numbered from 

Finding Your Way Around Commodore Disks 

Dale McBane, Assistant Technical Editor 

0 to n—1, where n is the number of 
sectors in the track, Double-sided 
disks, those formatted on the 1571 
in native mode, are like single- 
sided disks except that they have an 
additional set of concentric tracks 
on the flip side of the disk. Tracks 
1-35 are on side 0 and are nearly 
identical to tracks 1-35 on a single- 
sided disk, Tracks 36-70 are on side 
1 with track 36 near the outer edge 
and track 70 near the hub, The 3/2- 
inch format of the 1581 is physical- 
ly very different from either of the 
5%-inch formats, but it’s similar 
logically. As far as the computer is 
concerned, 34-inch disks have 80 
tracks with 40 sectors per track, 

When the disk drive receives 
the request for a file, it goes to the 
directory to find out where the file 
is located. On 5%4-inch disks, the di- 
rectory is on track 18. On 3¥2-inch 
disks, it’s on track 40. 

The directory contains the 
information that DOS needs to 
manage the files on the disk. When 
DOS needs information about the 
disk currently in the drive, it goes 
first to sector 0 of the directory 

track. The first two bytes of sector 0 
point to the first sector of the direc- 
tory, usually track 18, sector 1 for 
5%-inch disks or track 40, sector 1 
for 3¥2-inch disks, Each directory 
sector contains eight directory en- 
tries and a pointer to the next direc- 
tory sector. Each directory entry 
contains a byte indicating the file 
type, a pointer to the first sector of 
the file, the filename, and the num- 
ber of blocks in the file. For relative 
files other information, such as a 
pointer to the first side sector and 
the record size, is also included. If 
you use GEOS, then even more 
information is squeezed into the di- 
rectory entry. 

To find a file, DOS goes to the 
first directory sector and looks at 
the filename in each entry to see ifit 
matches the one it’s looking for. If 
the filename matches, DOS follows 
the pointer to the file itself and be- 
gins sending the data to the com- 
puter. If it doesn’t find the file, DOS 
follows the pointer to the next di- 
rectory sector and looks at each en- 
try there, If DOS searches all the 
directory sectors and still doesn’t 
find the file, it returns a FILE NOT 
FOUND error. 

In order to trace a file, you'll 
need a sector editor that can display 
the character representations of the 
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Next, you'll be prompted for 
the device number of your drive, To 
choose the default value of 8, press 
RETURN, Otherwise, enter the cor- 
rect device number and then press 
RETURN, 

You should see Periscope’s 
menu: 
c—Continue 
e—Edit 
n—New 
b—Back 
q—Quit 

Since Periscope is best used to 
trace programs or text files (which 
are linked by the first two bytes in 
the sector), Continue is a very useful 
command. When you press C, Peri- 
scope calls up the next sector in the 
file. When you reach the file’s final 
sector, Continue will have no effect. 

The New and Back commands 
are also used to read sectors. Use 
the Back command to trace back- 
ward from the current sector. This 
works only when you have used 
the Continue command to progress 
through at least two sectors. The 

Back command is not able to take 
you to the sector at which you start- 
ed. The New command lets you 
jump to any place on the disk. It will 
ask for the track and sector number. 

The only way to exit Periscope 
is by choosing the Quit command, 
This will reset the drive and your 
computer to their default configura- 
tions. Note that the RUN/STOP 
key is disabled to keep you from 
breaking out of the program. 

Editing Your Disks 
The most powerful (and dangerous) 
of Periscope’s commands is Edit. 
You'll probably want to use this 
command only with a copy of a 
disk, With Edit, you can change 
messages, alter directories, edit text 
files, correct damaged sector links, 
and do much more, 

Edit displays the current sector 
on the screen. Use the cursor keys 
to move the cursor through the 
data. You will notice that there are 
two numbers displayed just below 
the sector data itself. The first num- 

ber is the value under the cursor. 
The second number is a two-byte 
value obtained from the byte under 
the cursor and the byte immediate- 
ly following it. As you move the 
cursor around the screen, these val- 
ues will change automatically. The 
data can be changed simply by typ- 
ing over it. Two keys end Edit 
mode: RETURN saves the modified 
data to disk, and ESC takes you out 
of edit mode without saving the 
changes you made, 

While in edit mode, you can 
move throughtout the sectors of a 
file. To do this, move to the first 
byte of data on the screen and press 
Alt-C. You'll move to the next sec- 
tor of the file. Press Alt-B to go 
backward. If there is a track and 
sector pointer within a sector (as is 
the case with the sectors that hold 
the directory), you may move the 
cursor to the first byte of the pointer 
and use Alt-C to move to that sector. 

Periscope is a powerful pro- 
gram. Be careful when you use it. 

See program listing on page 92. @ 

data in a disk sector. If the editor 
you are using can also follow sector 
pointers or pointers under the cur- 
sor, or if it can display the numeric 
value of the data, so much the better, 

Begin your trace by doing the 
same things that DOS would do, 
First go to the first directory sector. 
For 5%4-inch disks, this is almost al- 
ways track 18, sector 1. For 32-inch 
disks, track 40, sector 1, You should 
be able to see eight filenames scat- 
tered throughout the displayed sec- 
tor, If you are tracing a GEOS file, 
you may have difficulty recogniz- 
ing the filenames, That’s because 
GEOS uses standard ASCII instead 
of Commodore ASCII, If the file 
you want to trace isn’t in the cur- 
rent sector, follow the pointer in the 
first two bytes of the sector to the 
next directory sector. Keep search- 
ing directory sectors until you find 
the file. Next, look at the third byte 
before the filename of your file. 
This is the file type identifier byte. 
The following table shows the char- 
acter and numeric representation 
for each of the different file types. 
If the file you are tracing has been 
scratched, you can easily ‘‘un- 
scratch” it by changing the file type 
identifier byte to a value other than 
0. Be sure to change it to one of the 
values in the table above or your 

Character Numeric _ File Type 

@ 0($00) Scratched file 
(pointers may 
not be valid) 

a 129($81) Sequential 
b 130($82) Program 
c 131($83) User 
d —-132($84) ‘Relative 
e 133($85) CBM (1581 

only, partition 
area) 

A 193($C1) Sequential 
locked 

B 194($C2) Program locked 
Cc 195($C3) User locked 
D 196($C4) Relative locked 
E 197($C5) CBM locked 

(1581 only) 
(The character representations for locked 
or unlocked sequential, program, user, rel- 
ative, and CBM files will appear in reverse 
video.) 

disk drive may become confused. 
The two bytes just before the 

filename in a directory entry point 
to the first sector of data for the file. 
The first byte is the track, and the 
second is the sector. Follow the 
pointer to the file by either moving 
the cursor over the first byte of the 
pointer and executing the com- 
mand to follow the link under the 
cursor or by examining the bytes 
yourself to find the track and sector 
and manually moving to that sec- 
tor. Either way you should be look- 
ing at the first sector of the file. 

As with most disk sectors, the 

first two bytes of a data sector are a 
pointer to the next sector of the file. 
If the file you are looking at is a pro- 
gram file, the second two bytes of 
the first data sector are the LOAD 
address of the file. The remaining 
bytes are the data of the file itself. 
Of course, some of the more com- 
plicated file types, such as random 
files and relative files, have a some- 
what different file structure, but 
most Commodore files are ar- 
ranged this way. 

With this information under 
your belt, you should be able to un- 
scratch a file, change a file’s type, or 
even find the load address of a file, 
For more information about Com- 
modore disk drives, check the us- 
er’s guide that came with your 
drive. Two very helpful books on 
the subject are The 1541 User's 
Guide by Dr. Gerald Neufeld (pub- 
lished by Brady), and Inside Com- 
modore DOS by Dr. Richard Immers 
and Dr. Gerald Neufeld (published 
by Reston). 

A disk sector editor can be a 
wonderful tool for reconstructing 
damaged disks, but if you’re not 
careful, you can use it to turn your 
disk into a scrambled mess, Ex- 
treme caution is essential. Always 
work on a copy if you're trying to re- 
cover data from a damaged disk. 
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64 Keyboard Enhancer 

to let you tailor it to your needs. 

The Commodore 64 has a good 
screen editor, but the 128 has 
shown us what a great screen editor 
is like. While the 64’s editor pro- 
vides the essentials and little more, 
the 128’s editor has plenty of useful 
features to make life much easier, 
The ESC key, for example, adds 27 
editing and screen control enhance- 
ments when used in conjunction 
with various keys. Also, the func- 
tion keys can be easily redefined, so 
typing frequently used keywords is 
made simple. 

“64 Keyboard Enhancer’ and 
“Keyboard Enhancer Customizer”’ 
add 21 new features to the 64, in- 
cluding the 128’s 11 ESCape se- 
quences, four redefinable function 
keys, five keys to change colors, 
and one key whose function can be 
defined by the user. 

Installation 
Since Keyboard Enhancer (Program 
1) is written in machine language, 
you need to enter it with “MLX,”’ 
the machine language entry pro- 
gram found elsewhere in this issue. 
When you run MLX, you're asked 
for the starting address and ending 
address of the data you'll be enter- 
ing. Here are the values to use for 
Keyboard Enhancer: 

Starting address: C000 
Ending address: C48F 

Follow the MLX instructions 
carefully, and be sure to save a copy 
of the Keyboard Enhancer data 
before you finish typing. Now, re- 
set your computer by turning it off 
and on; then load Program 1 using 
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Vivek Jhaveri 

Add the power of the 128’s editing functions to your 64 with 
this dynamic program. A customizer program is also included 

the syntax 

LOAD “filename’',8,1 (for disk), 

or 

LOAD “filename’,1,1 (for tape), 

where filename is the name you used 
when you saved the Keyboard En- 
hancer data, When the program has 
loaded, type NEW—to reset impor- 
tant memory pointers—followed by 
SYS 49152, to start the program. 

The Commands 
Keyboard Enhancer commands can 
be used from direct mode or from 
within a program, When used in di- 
rect mode, all commands are pre- 
ceded by a press and release of the 
control key. From inside a program, 
the commands can be used by issu- 
ing a SYS command followed by 
the appropriate address. See the ta- 
ble within this article for a cross ref- 
erence of commands and SYS 
addresses, Now let’s take a look at 
each command. 
CTRL V and CTRL W scroll the 
screen up or down by one line, re- 
spectively. CTRL V is useful as an 
alternative to the normal scroll up- 
wards (by two lines), Both CTRL V 
and CTRL W can be used in con- 
junction with smooth scrolling, 
(See the Commodore 64 Program- 
mer’s Reference Guide, page 128, for 
more information on smooth scroll- 
ing.) Note that text which scrolls off 
the screen can’t be recovered when 
the screen is scrolled in the opposite 
direction. 
CTRL P erases everything from the 
beginning of the current screen row 

on which the cursor lies to the posi- 
tion of the cursor, CTRL Q is the 
mirror image of CTRL P. It erases 
everything from the cursor position 
to the end of the current screen row. 
Unlike ESC P and ESC Q on the 
Commodore 128, which operate on 
program lines (sometimes call logical 
lines), CTRL P and CTRL Q affect 
screen lines (sometimes called 
physical lines) only. To understand 
the distinction, think of a program 
line that occupies two rows on the 
screen. The rows spanned by the 
program line form two physical or 
screen lines, but only one logical or 
program line, 

CTRL @ takes the idea of CTRL Q 
one step further and erases every- 
thing from the cursor position to the 
bottom right corner of the screen, 
CTRL D erases the current screen 
line without changing the cursor 
position. Like CTRL P and CTRL Q, 
it affects screen lines only. 

CTRL J and CTRL K make it easy 
to move the cursor from one end of 
the current screen line to the other. 
CTRL J moves the cursor to the be- 
ginning of the current line, and 
CTRL K moves it to the end of the 
current line, 

CTRL M disables screen scrolling, 
and CTRL L reenables screen 
scrolling. CTRL M is useful when 
you want to put something at the 
bottom right corner of the screen 
without scrolling the screen up. 
Note, however, that CTRL M does 
not affect the functions of CTRL V 
and CTRL W. It only affects normal 
scrolling, not those scrolling func- 
tions added by this program. 
CTRL O disables Quote and Insert 
modes, This comes in handy if you 
want to move the cursor inside a 



Keyboard Enhancer Cross Reference Table 

Sequence SYS address Function 
CTRL V 49678 Scroll screen up one line 
CTRL W 49500 Scroll screen down one line 
CTRL P 49947 Erase to start of line 
CTRL Q 49985 Erase to end of line 
CTRL @ 50089 Erase to end of screen 
CTRL D 50043 Erase current screen line 
CTRL J 49919 Move cursor to start of line 
CTRL K 49933 Move cursor to end of line 
CTRL L 50031 Enable scrolling 
CTRL M 50037 Disable scrolling 
CTRL O 49912 Cancel Quote and Insert modes 
CTRL + 50081 Increment border color 
CTRL — 50085 Decrement border color 
CTRL * 50089 Increment screen color 
CTRL t 50093 Decrement screen color 
CTRL X 50180 Change colors to default colors 
CTRL f 50196 Print stored string #1 
CTRL £3 50226 Print stored string #2 
CTRL £5 50256 Print stored string #3 
CTRL {7 50286 Print stored string #4 
CTRL U 50316 User-defined sequence (see text) 

quotation without printing reversed 
graphics characters, as would other- 
wise happen. 
CTRL + and CTRL — increase or 
decrease the value for border color, 
respectively, Suppose that the bor- 
der color is white, which has a val- 
ue of 1, Pressing CTRL — changes 
the border color to black, which has 
a value of 0. 
CTRL * and CTRL f adjust screen 
color, CTRL * and CTRL f increase 
or decrease its value by 1, 
respectively, 
CTRL X sets the border, screen, 
and cursor colors to their default 
values. As written, the program de- 
faults to a blue screen and border, 
with a cyan cursor, These default 
values can be changed, if you like, 
using the Keyboard Enhancer Cus- 
tomizer program (discussed below). 
CTRL f1, CTRL £3, CTRL £5, and 
CTRL £7 all cause a stored string of 
as many as ten characters to print 
on the screen. As written, the pro- 
gram has no stored strings, but you 
can store your own strings for these 
sequences using the Customizer 
program, 
CTRL U is a user-defined se- 
quence. You can use your own ma- 
chine language subroutine to 
determine what will happen when 
this sequence is pressed. Your sub- 
routine must start at address 50316 
and end with an RTS instruction. 
Then, if CTRL U is pressed, your 
own subroutine is automatically 
executed. 

To combine your machine lan- 
guage for CTRL U with Keyboard 
Enhancer, follow these steps: 

* Load Keyboard Enhancer using 
LOAD “filename’’,8,1 (use ,1,1 for 
tape); then type NEW. 
«Load your own assembled subrou- 
tine in the same way. The starting 
address should be 50316. Don’t for- 
get to type NEW. 

Enter the line 

POKE 43,0:POKE 44,192:POKE 45, 
A—(INT(A/256)*256):POKE46, 
INT(A/256) 

where A is the ending address of 
your subroutine. 
* Type SAVE “‘filename’’,8 (,1 for 
tape), 

* Switch your 64 off and on to reset 
it, 

* Load the program that you just 
saved with LOAD“ filename’’,8,1 
(again, use ,1,1 for tape). Type 
NEW and enter SYS 49152 to start 
the program. 

Now try typing CTRL U, Your own 
special subroutine should be 
executed. 

Note that if you type CTRL x, 
where x is any letter that is part of a 
sequence, and then press x again, 
the letter won't be displayed. This 
can be overcome by pressing any 
other key between CTRL x and x. 
For example, if you press CTRL P 
followed by P, the P won't be dis- 
played. However, any intervening 
keypress allows the P to be dis- 
played. This is not a program bug, 

rather a required limitation includ- 
ed for technical reasons. In most 
cases, it will not present a problem. 

Keyboard Enhancer can be dis- 
abled by pressing the RUN/STOP- 
RESTORE combination. It can be 
reenabled with SYS 49152. 

Using The Customizer 
Keyboard Enhancer Customizer 
(Program 2) is written entirely in 
BASIC. To install it, type it in, save 
a copy to disk, and type RUN, It al- 
lows you to create your own strings 
for the function-key sequences and 
for CTRL X, the default colors. 

Before you run the Customizer, 
you need to load the Keyboard En- 
hancer program itself as you nor- 
mally would. Don’t enable it yet, 
though, and don’t forget to type 
NEW after you've loaded it, 

Next, load and run Program 2. 
It displays the current function-key 
strings one by one and asks you for 
a new string for each, If you don’t 
want to change the string, press RE- 
TURN at the prompt. 

If you do want to change the 
string, enter the new string (up to 
ten characters), using the DEL key 
to correct mistyped characters. If 
you want to use RETURN as part of 
the string, enter a back arrow. The 
program will interpret this as a RE- 
TURN. Similarly, the apostrophe (') 
will be interpreted as a double quo- 
tation mark (”). This is useful if you 
want to define a function key to ex- 
ecute a command. 

Once you've entered all four 
definitions, the program asks for 
your default border, screen, and 
cursor colors, Entér a number be- 
tween 0 and 15 for each choice, For 
a complete list of colors and their 
corresponding numbers, refer to 
the manual that came with your 
computer, 

Now, the program will end 
with all your changes in their cor- 
rect place in memory. To save your 
customized version of Keyboard 
Enhancer, type 
POKE 43,0:POKE 44,192:POKE 45,A— 

INT(A/256)*256:POKE 46,INT(A/256) 

where A is 50317 or, if you've writ- 
ten a machine language subroutine 
for CTRL U, the ending address of 
your subroutine. Next, enter SAVE 
“filename’’,8 (use ,1 for tape). 

See program listings on page 90. @ 
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Relative Ease 

Relative files offer far more speed 
and efficiency than any other file 
type available for data storage. 
With almost random access, indi- 
vidual entries in a relative file can 
be read from, written to, added to, 
or replaced at will. And since most 
of the processing chores are han- 
dled by the disk operating system 
(DOS), relative files are less prone 
to error than other types. In fact, 
only a handful of computer-based 
commands are even necessary to 
manage this versatile file type. 
BASIC 2.0, however, doesn’t pro- 
vide us with much help. 

Relative file management 
using only BASIC 2.0 DOS com- 
mands is tedious and can be intimi- 
dating for the inexperienced. Many 
programmers have taken one look 
at relative files and given them up 
completely. This is unfortunate, be- 
cause the relative file is perhaps the 
most powerful and fascinating fea- 
ture of Commodore DOS, Commo- 
dore seems to have recognized the 
problem, because all of its post-64 
machines provide DOS commands 
that greatly simplify using relative 
files. “Relative Ease” offers these 
enhancements to 64 programmers. 
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In spite of their power, speed, and flexibility, relative files 
have always been difficult to program on the 64, and for this 
reason, most 64 programmers have avoided them. “Relative 
Ease” changes all that by making this powerful file type as 
easy to use as sequential or program files, For the 64 with 
1541, 1571, or 1581 disk drive. 

Getting Started 
Since Relative Ease is written in 
machine language, you'll need to 
enter it with the “MLX’ machine 
language entry program found else- 
where in this issue, When you run 
MLX, you're asked for the starting 
address and ending address of the 
data you'll be entering. Here are the 
values to use for Relative Ease: 

Starting address: C000 
Ending address: C2AF 

Follow the MLX instructions 
carefully, and be sure to save a copy 
of the Relative Ease data before you 
finish typing. Load Relative Ease 
with the command 

LOAD’ RELATIVE EASE",8,1 

When the READY prompt returns, 
simply type SYS 49152 to activate 
the utility and restore some impor- 
tant BASIC pointers. If you want to 
use Relative Ease from inside a 
BASIC program, please remember 
that the startup routine clears all 
variables, 

Relative Files 
A relative file is nothing more than 
an expandable allocation of unused 
blocks or sectors on the disk. Each 

block has 254 bytes available for 
the storage of user-supplied data. 
DOS assigns these blocks to the rel- 
ative file as required, allowing the 
file to grow with the demand. 

Side sectors are special ancil- 
lary blocks unique to relative files. 
Each side sector has room for 120 
two-byte block pointers that allow 
DOS to locate quickly the various 
blocks assigned to the file. As many 
as six side sectors may be assigned 
to a single relative file, so in theory, 
a relative file could expand to include 
as many as 720 (6 X 120 = 720) pri- 
mary storage blocks plus six addi- 
tional side sector blocks (726 blocks 
total), However, 1541 users are limit- 
ed to a maximum file size of 658 pri- 
mary storage blocks, because single- 
sided disks never contain more than 
664 blocks (664 — 6 = 658). 

Records And Lengths 
Individual entries in a relative file 
are called records, and a single rela- 
tive file may expand to include as 
many as 65,535 records. In most 
cases, the actual number will prob- 
ably be much smaller. The number 
of records per file is determined by 
the limitations of disk space and the 
size of the record. 

Record size—or more specifi- 
cally, record length—is the maxi- 
mum number of characters that can 
possibly be contained in each re- 
cord. You make the initial decision, 
but the value is assigned to the file 
by DOS when it’s first created. 



DOS allows record lengths to 
be no less than 1 character and no 
more than 254. Since one character 
in every record must be used as an 
imposed delimiter, this effectively 
raises the lower limit to at least 2 
characters per record, Every record 
in the file is assigned the same 
length by DOS. 

It should be noted that there 
are three length values that DOS 
will not accept: 42, 58, and 63. 
These lengths are rejected because 
these numbers have ASCII repre- 
sentations (“*,”" “:,"" and 2”) with 
special meaning to DOS. If you ac- 
cidently use one of the values, you 
simply get a syntax error. 

Here is a short BASIC program 
that calculates the maximum num- 
ber of possible records for any giv- 
en file, To use it, you need to supply 
the number of free blocks on the 
disk and the size of the record you 
intend to use. 

20 BF=664:PRINT"NUMBER OF BLOC 
KS FREE ";BF; 

30 POKE211,21:INPUT BE:IF BF>6 
64 THEN BE=664 

40 INPUT"RECORD LENGTH"; RL: IF 
{SPACE}RL<1 OR RL>254THEN 
40 

50 SS=INT ((BE/120)+.99) :BA=BF- 
ss 

60 RP=INT(BA*254/RL):IF RP>655 
36 THEN RP=65535 

76 PRINT"{RVS) THERE ARE";RP;" 
{LEFT} RECORDS POSSIBLE. 
(space)" 

Fields And Format 
In many cases, records can be sub- 
divided into even smaller lengths 
called fields. Fields can have either a 
fixed or a variable length. Say, for 
example, that the records in a mag- 
azine index program contain the 
following fields: (1) Issue no., (2) 
Date, (3) Title, (4) Article, (5) Page, 
and (6) Subject. 

With variable-length fields, 
each field is separated with a delim- 
iter such as a comma or a carriage 
return, but is allowed to seek its 
own length. The only restriction is 
that the total length of all fields, in- 
cluding the delimiters, doesn’t ex- 
ceed the length of the record. 

Using fixed-length fields, the 
programmer can reserve a specific 
number of bytes for each field. For 
example, 5 bytes can be reserved 
for the issue number, 6 bytes for the 
date, 20 bytes for the title, and so 
on. When you're using this method, 
shorter entries have to be padded to 
full length, and longer entries trun- 

cated to make them fit. Again, each 
field should be separated with a de- 
limiter. The advantage of this meth- 
od is that the location of each field 
is always known. The date field al- 
ways starts at position 6, the title 
field at position 12, and the article 
field at position 32. 

Each method has its advan- 
tages and disadvantages. The deci- 
sion is up to you, but in most 
instances, it’s a good idea to design 
your records so INPUT# can be 
used to read the information. 

GET# And INPUT# 
Records and fields are retrieved 
using either a GET# or an INPUT# 
statement. GET# simply retrieves 
characters one at a time and recog- 
nizes no delimiters. Programs that 
use GET# need to assemble each 
string manually and specifically 
check for delimiters. 

INPUT# is faster and easier to 
use than GET#, because it retrieves 
entire strings and recognizes the 
usual delimiters (commas, colons, 
and carriage returns) automatically. 
The important thing to remember 
about INPUT+ is that string lengths 
can never exceed 88 characters. 

Three New Commands 
All the commands supplied by Rel- 
ative Ease can accept variable as 
well as literal arguments in place of 
their specific parameters. Variable 
arguments must be of the type and 
value expected by the command. 
Optional parameters may be omit- 
ted from the command syntax, but 
all parameters which are included 
should appear in the proper order. 
The first command in Relative Ease 
is DOPEN. 

DOPEN is used to create rela- 
tive files and to open them for pro- 
cessing. Unlike other file types, 
relative files are opened for simul- 
taneous reading and writing. The 
computer allows as many as ten 
files to be open at any given time, 
but DOS allows access to only one 
relative file per disk drive. 

Because sequential files, and 
possibly even program files, are 
often used in conjunction with rela- 
tive files, the DOPEN command 
provides a variety of optional pa- 
rameters to support these file types. 
The complete syntax looks like this: 

DOPEN#!fn,’filename, type”, Lrecord- 
length,Udevicenumber,W 

The Ifn parameter should be re- 
placed with a specific logical file 
number in the range 2-255. File- 
name must be a valid string of up to 
16 characters (control characters 
and most punctuation marks 
should be avoided). The type pa- 
rameter signals DOS that a specific 
file type (S for sequential, P for pro- 
gram, R for relative) is intended. 
Normally DOS is unconcerned with 
file type when files are opened for 
reading, but specifying the file type 
forces the issue and triggers a disk 
error if the comparison fails. 

The recordlength parameter 
tells DOS how many characters will 
be contained in each record of the 
file. The allowable range is at least 
1 with no more than 254 characters 
per record (again, with the excep- 
tions of 42, 53, and 68). The initial 
decision is yours, but once the re- 
cord length has been set by DOS, it 
can’t be changed without some 
complex track and sector editing. 
This parameter must be included to 
create a new relative file. 

The devicenumber parameter al- 
lows you to specify an alternate disk 
drive. Values supplied must be in 
the range 8-30. The DOPEN com- 
mand defaults to device number 8 if 
an output device is not specified. 

The W parameter tells DOS 
that a new file is to be opened for 
writing (created). The default file 
type is sequential, but program files 
may be opened if specified by the 
type parameter. This parameter is 
not intended to be used with rela- 
tive files (which are created using 
the L parameter discussed above). 

Records are accessed through 
DOS by their record number using 
the RECORD command. 

RECORD#lfn,recordnumber,character- 
position 

The same logical file number 
that was used to open the relative 
file must replace the lfn parameter 
in this command. The second pa- 
rameter, recordnumber, accepts any 
value in the range 1-65,535. The 
value depends on which record you 
intend to process. 

The third parameter, character- 
position, allows you to position the 
record pointer to a specific charac- 
ter location within the record. To 
use this parameter effectively, fixed- 
length fields should be specified. 
Since this is an optional facet of rela- 
tive file management, this is an op- 
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tional parameter. The default value is 
1—the first character in the record, 

The final command, DCLOSE, 
provides greater flexibility than the 
normal CLOSE command. The fol- 
lowing variations are possible: 
DCLOSE 
DCLOSE ON Udevicenumber 
DCLOSE#In 
DCLOSE#!fn ON Udevicenumber 

The first variation closes all 
files currently open on disk drive 
number 8. The second variation 
performs the same function, but on 
the drive specified by devicenumber. 
The third variation closes the speci- 
fied logical file number (fn), which 
is open on device number 8, and 
the fourth variation closes the file 
number and allows the disk drive to 
be specified, too, 

Reading The Error Channel 
Relative Ease takes advantage of 
the little-used USR function to pro- 
vide a simulation of the DS$ vari- 
able found in higher-level versions 
of Commodore BASIC, The follow- 
ing variations are useful: 
PRINT USR(devicenumber) 
DS$=USR(devicenumber) 
IF VAL(USR(devicenumber))=50 THEN ... 

The function simply reads the 
error channel on the disk drive 
specified by devicenumber and re- 
turns the string for processing. Be- 
cause the disk error condition is 
cleared each time it’s read, it’s a 
good idea to store the string in a 
variable and process its contents 
later. Note that the numeric equiva- 
lent of the error message can be ob- 
tained with the VAL function. 

Three error conditions apply 
specifically to relative files: 
50, RECORD NOT PRESENT 
51, OVERFLOW IN RECORD. 
52, FILE TOO LARGE 

Error number 50 indicates that DOS 
was unable to locate the record re- 
quested. If this error occurs while a 
new file is being created, it may 
simply be ignored. During a write 
operation this error is valid only 
when expansion is undesired; other- 
wise this error is simply a confirma- 
tion that expansion has occurred. 
During a read operation this error 
indicates that the record pointer has 
been pushed past the end of the 
file. This error is not, however, a re- 
liable method of detecting the last 
valid record. 

Error number 51 indicates that 

76 COMPUTE!’s Gazette May 1988 

more data has been sent to the re- 
cord than it was configured to hold 
and that the information has been 
truncated. To avoid this error, al- 
ways check the length of output 
strings before they are sent to the 
disk drive. Also, be sure to include a 
carriage return in your record length 
estimates, PRINT# sends a carriage 
return at the end of each string. 

Error number 52 indicates that 
there is no more room left on the 
disk. This error only occurs during 
the creation of a new file or during 
the expansion of an existing one, 
One other error condition, 70, NO 
CHANNEL ,00,00, occurs when 
more than one relative file is 
opened on a particular disk drive or 
when you open a file with a record 
length of 42, 58, or 63, 

Creating A New File 
Before a relative file can be created, 
you should know your record 
length and have a general idea of 
the number of records you'll need. 
Deciding on an approximate num- 
ber of records is important for sev- 
eral reasons. First, since it takes 
additional time for DOS to create 
new records, it saves time if an ap- 
propriate number exists in advance. 
Second, it ensures that there is an 
adequate amount of space available 
on the disk, Third and most,impor- 
tant, a certain number of blocks 
must be assigned to a file before it 
will function properly. 

The following program creates 
a new relative file using Relative 
Ease commands. Before running 
this program, be sure Relative Ease 
has been loaded. 

10 PRINT" {CLR} {RVS) CREATE A N 
EW RELATIVE FILE " 

26 DOPEN#2,"ERROR FILE",L22,U8 
30 RECORD#2,29,1 
40 PRINT#2,CHRS (255) 
50 DS$=USR (8) :DS=VAL (DS$):IF D 

S>0 AND DS<>56 THEN PRINT 
DS§ 

60 DCLOSE 

The file is created in lines 20-40. 
Line 20 opens the file, line 30 ad- 
vances the record pointer to the last 
record, and line 40 writes the value 
CHR$(255) to this final record. 
CHR$(255) is the value used by 
DOS to initialize or mark the begin- 
ning of new records. In this in- 
stance, every record in the file is 
initialized, and the necessary num- 
ber of blocks is allocated to the file. 
DOS never allocates less than a full 

block to a relative file, and it always 
creates as many records as the block 
will contain. 

For example, in the above pro- 
gram line 30 instructs DOS to create 
29 records of 22 characters each, 
but in fact, 34 records are actually 
created, Here’s why: 22 charac- 
ters X 29 records = 638 bytes. 
Each block can contain 254 bytes, 
so three blocks are allocated to the 
file. Three blocks (or 762 bytes) / 22 
characters = 34 complete records, 
The number of extra records in- 
creases as record size decreases and 
vice versa. No additional records 
are created for lengths greater than 
127 characters, because only one 
complete record can fit into any giv- 
en block, This rule applies to the ex- 
pansion of files as well. 

Line 50 simply reads the error 
channel and prints the message if 
an error has occurred. Notice that 
error number 50 is specifically ig- 
nored, because in this case it’s ex- 
pected; We're writing to a record that 
isn’t present, because no records are 
present in a new relative file, 

Writing To A Relative File 
Once a relative file has been prop- 
erly created on the disk, it may be 
opened with or without the record- 
length parameter, L. As long as the 
length specified matches the length 
assigned to the file, no error occurs, 
The RECORD command is used to 
locate a particular record, and the 
BASIC 2.0 PRINT# command is 
used to write information to the file. 
The following program reopens the 
file we created earlier, and stores a 
different BASIC error message into 
the first 29 records, 
1@ PRINT"{CLR){RVS} WRITE A RE 

LATIVE FILE " 
2@ DOPEN#2,"ERROR FILE" ,L22,U8 
30 $=41373:ERRS=""; ER=ER+1 
40 Y=Y+1:V=PEEK(S+Y) 
5@ ERRS=ERRS$+CHRS(V AND 127) 
6@ IF V<128 THEN GOTO43 
78 RECORD#2,ER:GOSUB 500 
80 PRINT#2,ERR$:GOSUB 500 
9@ IF ER<29 THEN GOTO 36 
95 DCLOSE: END 
508 DS$=USR (8) :DS=VAL (DS$) 
501 IF DS=G OR DS=50 THEN RETU 

RN 
502 PRINT DS$:DCLOSE: END 

Line 20 reopens the file. Line 30 
clears the output string and updates 
the record counter. Lines 40 and 50 
assemble each error message into 
the output string, and line 60 
checks for the end of each message. 
Line 70 positions the record pointer 



and checks for disk errors. Line 80 
sends the output string to the disk 
drive and also checks for disk er- 
rors, Line 90 reenters the loop until 
all 29 records have been filed. Fi- 
nally, line 95 closes the file when 
we've finished, 

Reading A Relative File 
The following program randomly 
reads various entries from our ex- 
ample file. The INPUT# command is 
used because no potential conflicts 
exist in the simple record format. 
(This program is used again in the 
next section, so type it in carefully.) 

10 PRINT"{CLR}{RVS} READ RECOR 
DS BACK " 

26 DOPEN#2,"ERROR FILE" ,U8 
30 EN=@:ERRS="" 
40 INPUT"ENTER A RECORD NUMBER 

"GEN 
50 IF EN=@ THEN DCLOSE: END 
60 RECORD#2,EN,1 
78 GOSUB 50G:IF DS=50 THEN 90 
80 INPUT#2,ERRS:IF ERRS=CHRS (2 

55) THEN 90 
81 PRINT" {UP} ERROR NO. "+STRS(E 

N)+" IS - ";CHRS(34);ERRS 
7CHRS (34) 

89 GOTO 36 
96 PRINT"{UP}{RVS}ERROR MESSAG 

"{LEFT} IS NOT ON F 

91 
95 DCLOSE:END 
500 DS$=USR (8) :DS=VAL (DS$) 
561 IF DS=0 OR DS=50 THEN RETU 

RN 
502 PRINT DS$:DCLOSE: END 

Line 20 reopens the file. Line 30 
clears the record counter and the in- 
put string. Line 40 inputs a record 
value from the user and stores it in 
the variable EN, Line 50 allows you 
to quit the program by inputting a0 
or by just pressing the RETURN 
key at the prompt. Line 60 positions 
the record pointer, and line 70 
checks for disk errors. Notice that 
error number 50 causes special ac- 
tion, In line 80 the record is re- 
trieved and a special test is made for 
unused records, Line 81 executes 
when no disk errors have occurred 
and a valid record was retrieved. In 
this case, the record text is format- 
ted and displayed on the screen. 
Line 90 is executed when error 
number 50 is encountered or an un- 
used record is retrieved. In this 
case, the message RECORD NOT 
ON FILE is displayed. In either 
case, the main loop is reentered. 

Updates And Modifications 
At this point, it seems as though the 
true power of relative files has been 

overlooked, First we opened the 
file, wrote to the file, and closed the 
file. Next we reopened the file, read 
the file, and closed it again. The im- 
portant thing is that we didn’t really 
have to close the file at all. Once a 
relative file has been opened, it can 
be written to and read from when- 
ever the need dictates. 

For a demonstration, add the 
following lines to the previous 
program. 

10 PRINT"(CLR){RVS} MODIFY REC 
corps " 

81 PRINT"{UP}MODIFY RECORD"+ST 
RS (EN) +CHRS (32) 

82 CP=PEEK(211):PRINT" 
{2 SPACES}";ERRS;:POKE 211, 
ce 

83 MODS=""ZINPUT MODS:IF MODS= 
"" THEN MODS$=CHRS (255) 

84 IF LEN(MOD$)<22 THEN 86 
85 PRINT"(UP)(RVS)STRING TOO L 

ONG ERROR ~ 21 CHARS MAX 
{DOWN}":GOTO 81 

86 RECORD#2,EN,1:GOSUB 500 
87 PRINT#2,MOD$:GOSUB 500 
88 RECORD#2,EN,1:GOSUB 500 
96 NT" {UP} {RVS) ERROR MESSAG 

EN;"{LEFT) IS NOT ON FIL 
E 

91 PRINT"ENTER NEW RECORD"; :GO 
T083 

Lines 81 and 82 format an input 
statement with the current record 

string on the right. Line 83 stores 
the modified string into the variable 
MOD$ and checks to see whether 
the string was erased. In this case, 
CHR$(255) is stored in the record to 
indicate that it’s now unused. Line 
84 determines whether the new 
length will fit the record, If not, an 
error message is displayed and the 
modification loop reentered. Line 
86 is where the real action begins. 

Line 86 sets the record pointer. 
In line 87 the modified record is 
stored back in the file, and in line 
88, the record pointer is set again. 
This is a very important step that’s 
harder to explain than it is to do, 
Remember always to position the 
record pointer both before and after 
updating (reading and then rewrit- 
ing) a record. Line 91 allows new 
records to be filed or created when 
unused records or an error number 
50 is encountered. 

So far, we've discussed creat- 
ing a file, writing records, reading 
records, and changing records. The 
record format may have been sim- 
ple in the examples, but the me- 
chanics will be the same no matter 
how complex your records. 
See program listing on page 92. @ 

cae ——_= BiB 

* 8K Buffer Standard 
* 10 Printing Modes 
#3 Internal Screen Dumps 
* Extensive Command Channel 
* Reset Button to Halt Printing 

from Buffer 
* Switch Settings on Label for 
Quick Reference 

* Correspondence Quality Font Built-In 

Suggested list $99.95 

Super Graphix 

GRAPHICS and FONTS plus an 8K BUFFER for the ultimate in performance and 
speed. The XETEC Super Graphix interface for Commodore Computers now 
offers a new high in technology with these features: 

BELEE, inc. | 2804 Amold Rd. / Salina, KS 67401 / 913-827-0685 

PP includes: 
Utility Disk 

With 

27 Fonts 

And 

Font 

Creator 

* Capable of Storing 2 Additional Fonts 
* Correct Graphics/Text Aspect Ratio for 

all Major Printers 
* 8 Active Switches with Changes 
Constantly Monitored 

* Internal Fonts Support Super-script, 
Sub:script, Underlining, Bold-face and 
Choice of 9 Pitches 

Includes Lifetime Warranty 



The demonstration programs included with “Hi-Res Screen Show" dynamically show the power of the 128's BASIC 7.0 drawing 
commands, Pictured above are Demos 1-3, 

Hi-Res Screen Show 
For The 128 

them at their best. 

The Commodore 64 is an incredible 
graphics machine. When it first ap- 
peared, its graphics and sound ca- 
pabilities were years ahead of their 
time. Unfortunately, the 64’s sound 
and graphics couldn’t be pro- 
grammed effectively without a 
knowledge of machine language. 

When the 128 arrived, it not 
only had super graphics, but it 
included a new, more powerful ver- 
sion of BASIC that made program- 
ming graphics easy. The five 
demonstration programs included 
in “Hi-Res Screen Show” illustrate 
the power and flexibility of the 
128’s graphics commands, Graph- 
ics that take hundreds of POKES on 
a 64 require just a few commands 
with the 128’s BASIC 7.0. (For more 
information on programming hi-res 
graphics, see “Hi-Res Graphics on 
the 128” in the June and July 1987 
issues of COMPUTE!’s Gazette.) 
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The fact that the Commodore 128 is one of the most powerful 
and easy-to-use graphics machines available today is displayed 
in these five dazzling demonstration programs. Each one gives 
a different display every time it is run. A color monitor shows 

Getting Started 
Since all five demos are written in 
BASIC, simply type each one in and 
save it to disk. To display a demo, 
load it and type RUN, or simply 
type RUN followed by the file- 
name. Here’s a brief discussion of 
each program. 

Demo | creates an entertaining 
hi-res display using just 18 lines of 
BASIC. It draws a box, increments 
its coordinates, then redraws the 
box. If any part of the box touches 
an edge of the screen, the box 
bounces off and moves in the oppo- 
site direction. Every 15 seconds the 
screen clears to remove the jumble 
of lines, and the drawing begins 
again. To quit this demo, or any of 
the others, press any key. If you 
want to experiment with the pro- 
gram, change the values stored in 
line 60 and the lower limits in lines 
110-140, 

Demo 2 works its magic using 
only the CIRCLE command, It 
draws circles, one after another, 
changing the angle for each one. 
Each time it completes the inner 
loop, the program changes the cir- 
cle increment to a higher value, and 
the circles are drawn more quickly. 

The two circle parameters— 
angle and inc—are responsible for 
the designs in this program. The 
value of angle determines the rota- 
tion of the circle in degrees clock- 
wise. Inc tells the number of 
degrees of arc per line segment. 
When you change this value, you 
change the drawing’s shape. For ex- 
ample, a value of 180 for inc pro- 
duces a line (360 divided by 180 is 
2). If the value is 90, you get a four- 
sided figure, while 120 produces a 
triangle, and 45, an octagon. 

Demo 3 draws a V on the 
screen using the BOX command, 
The first segment of the program 
draws the left side of the V, and the 
second segment, the right side. 
First, the program draws a box and 
fills it. Then it changes the color 
source, and increments the X and Y 
parameters and the angle (so the 



Try experimenting with this pro- 
gram by changing the values in 
lines 50 and 60. 

Demo 5 is somewhat difficult 
to describe since no two displays 
are ever the same. A continuous 
line is drawn in 50 segments, and 
25 random locations on the screen 
are selected and filled in, A number 
of impressive designs are possible 

a using this technique. If you'd like to 
Demos 4 and 5 use line drawing and fills to create artistic displays. save one of your designs, type in 

the following line: 

BSAVE “filename",B0,P7168 TO P16383 

boxes appear to rotate), To experi- | draws lines, with each end moving You can reload the picture with 
ment with this program, change the | independently of the other. If one | BLOAD“filename”, BO 
values in lines 80 and 140. end meets the edge of the screen, it 

Demo 4 is one of the most en- | bounces off. As in the box demo, 
joyable to watch, It continually | the screen clears every 15 seconds, | See program listings on page 80. @ 

Down Time Got 
You Down? 

Get on line FAST with TRIAD COMPUTERS 
Most computers and disk drives are repaired and shipped within 72 hours! 

With 30 Day Repair With 
Warranty Repair 1-Year Warranty 

C-64 Computer $59.00 $89.00 
C-128 Computer 89.00 129.00 
1541 Drive Logic repair 69.00 99.00 
1571 Drive Logic repair 79.00 119.00 
1541 or 1571 Permanent Fix 69.00 99.00 
(Alignment and modification to stay in alignment) 
1702, 1802, 1902 CALL 
1541 alignment (only) Just 29,95 
Commodore Printers CALL 
C-64 Power Supply ONLY $29.95 
C-128 ROM UpGrade ONLY $55.00 
1571 ROM UpGrade ONLY $45.00 
AMIGA Repairs CALL 

For fast, expert service . . . Just call our toll free number today! 

1-800-624-6794 FREE 
(For your convenience, have your equipment serial Permanent Fix 
(For your conveniences have your equipment serial | $69.00 value — includes align- 
orders also accepted). Add $7.50 for shipping | ment and modification to stay in 
Indes two-day a serdce anywhere i te Cont. | alignment. FREE with any 1541 or 
mental APO. FPO at % addresses, i 
‘add $15.00 for shipping (excluding air freight) 1571 one year warranty repair. 

UPS Address: 5723-E Country Club Rd., Winston-Salem, NC 27104 
Postal Address: 3068 Trenwest Dr., Winston-Salem, NC 27103 (919) 765-0433 
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Power BASIC; Fast 
Hi-Res Screen Dump 

Article on page 58. 

HE 10 REM COPYRIGHT 1988 COMPU 
TE! PUBLICATIONS, INC. - 
ALL RIGHTS RESERVED 

QP 2G REM FOR COMMODORE GRAPHI 
C MODE PRINTERS (1525, M 
PS-861, MPS-863, ETC.) 

RQ 30 SL=8192:REM HI-RES SCREE 
N LOCATION 

DK 40 PRINT"{CLR}{3 SPACES}COP 
YRIGHT 1988 COMPUTE! PUB 
on INGe™ 

JB 50 PRINTTAB(11)"ALL RIGHTS 
{SPACE} RESERVED" 

EH 60 IFPEEK (65530) =STHENBANK1 
5 
INPUT"(2 DOWN}ENTER STAR 
TING ADDRESS";S 

EQ 86 FORI=STOS+237:READD: POKE 
1, D?X=X+D:NEXT 
IPX<>34823THENPRINT" 
{2 DOWN}ERROR IN DATA ST 
ATEMENTS" 

FE 100 SL=SL+7671:HB=INT (SL/25 
6) :LB=SL-256*HB 

KC 116 POKES+57,LB:POKES+61,HB 
 POKES+65,LB+8: POKES+69 

FG 76 

PM 90 

HB 
XR 120 PRINT"(2 DOWN}HIRES DUM 

P INSTALLED.":PRINT"SYS 
"S"TO ACTIVATE." 

RX 130 DATA 169,,32,189,255,1 
69,1,162 

BS 149 DATA 4,166,6,32,186,255 
132,192 

BS 158 DATA 255,169,0,32,189,2 
55,169, 21 

QQ 160 DATA 162,4,168,21,32,18 
6,255, 32 

DA 178 DATA 192,255,162,1,32,2 
91,255,169 

MF 180 DATA 8,32,216,255,169,d 
133,88 

FE 196 DATA 133,82,133,83,169, 
25,133,81 

ME 206 DATA 169,247,133,250,16 
9,61,133,251 

JP 216 DATA 169,255,133,252,16 
9,61,133,253 

SQ 226 DATA 166,8,177,258,133, 
254,177,252 

CJ 236 DATA 133,255,166,80,240 
17176, 254 

EK 246 DATA 162,255,202, 208,24 
9,162,8,102 

BK 250 DATA 255,38,254, 202,208 
1249,165,83 

PP 260 DATA 240,4,37,254,133,2 
54,169,128 

JP 278 DATA 5,254,32,210,255,1 
36,208,210 

RS 286 DATA 246,3,24,144,203,5 
6,165,250 

RP 296 DATA 233,64,133, 250,165 
1251,233,/1 

AF 306 DATA 133,251,56,165,252 
1233, 64,133 

HX 316 DATA 252,165,253,233,1, 
133,253,198 

SB 320 DATA 81,208,173,169,25, 
133,81,169 

HQ 33@ DATA 13,32,216,255,230, 
86,165,80 

BR 340 DATA 201,8,208,14,169,0 
133,88 

KC 356 DATA 162,8,198,256,198, 
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252,202,208 
FS 360 DATA 249,24,165, 250,105 

172,133,258 
PS 37@ DATA 165,251,105,31,133 

1251,24,165 
FG 386 DATA 252,105,72,133,252 

165,253,105 
JS 390 DATA 31,133,253,230,82, 

165,82, 201 
QH 400 DATA 45,144,159,201,46, 

240,6,169 
HB 41@ DATA 31,133,83,208,149, 

32,204,255 
SS 420 DATA 169,1,32,195,255,9 

6 

128 Hi-Res Demos 
Article on page 78. 

Demo 1 
AJ 1@ REM COPYRIGHT 1988 COMPU 

TE! PUBLICATIONS, INC. 
{2 SPACES}ALL RIGHTS RES 
ERVED 

RH 20 PRINT"{CLR}{3 SPACES}COP 
YRIGHT 1988 COMPUTE! PUB 
er INC." 

MJ 36 PRINTTAB(11)"ALL RIGHTS 
{SPACE} RESERVED": SLEEP2 

XE 4G GRAPHIC3,1:COLORG, 1:COLO 
R4,1:COLOR1, 2:COLOR2, 3:C 
OLOR3,7 

GJ 50 X1=5:¥1=5:X2=16:¥2=6 
GE 60 X=4:¥=4:XT=5:¥T=5:AN=5 
MM 78 TIS="9G0000" 
CX 80 DO 
AA 93 C=C+1:IFC=4THENC=1 
CH 108 BOXC,X1,¥1,X2,¥2,A 
PR 116 IFX1>1540RX1<STHENX=X*- 

L:AN=AN*-1 
MC 12@ IFX2>1530RX2<6THENXT=XT 

*-1L:AN=AN*=1 
KE 130 IF¥1>194ORY1<STHENY=¥*— 

1:AN=AN*-1 
QM 140 IFY2>1930RY2<6THENYT=YT 

*-1:AN=AN*-1 
EG 150 A=A+AN 
SE 160 IFTIS="00015"THENTIS=" 

@96606":SCNCLR 
QE 17 X1=X1+X:X2=X2+xT: Yl=v1+ 

¥2Y2=¥2+¥T 
KJ 186 IFA<1THENA=360 
QJ 190 IFA>360THENA=1 
RP 208 GETA$: IFAS<>"" THENGRAPH 

IC@zEND 
DP 21 LOOP 

Demo 2 
AJ 10 REM COPYRIGHT 1988 COMPU 

TE! PUBLICATIONS, INC. 
{2 SPACES)ALL RIGHTS RES 
ERVED 

RH 20 PRINT"{CLR}{3 SPACES}COP 
YRIGHT 1988 COMPUTE! PUB 
«7 INC." 

MJ 30 PRINTTAB(11)"ALL RIGHTS 
{SPACE} RESERVED": SLEEP2 

XE 40 GRAPHIC3,1:COLORG, 1:COLO 
R4,1:COLOR1, 2:COLOR2, 3:C 
OLOR3,7 

HE 50 FORINC=2TO19GSTEP4:GRAPH 
1c3,1 

AJ 6@ FORANGLE=1TO186STEP15 
MC 76 C=C+1:IFC=4THENC=1 
JC 8G CIRCLEC,86,100,26,,,,ANG 

LE, INC 
SB 98 GETAS: IFAS<>""THENGRAPHI 

C@:END 
RD 100 NEXTANGLE, INC:GETREYAS: 

GRAPHICS 

Demo 3 
AJ 10 REM COPYRIGHT 1988 COMPU 

TE! PUBLICATIONS, INC, 
{2 SPACES}ALL RIGHTS RES 
ERVED 

RH 20 PRINT"({CLR}{3 SPACES}COP 
YRIGHT 1988 COMPUTE! PUB 
+, INC," 

MJ 30 PRINTTAB(11)"ALL RIGHTS 
{SPACE} RESERVED": SLEEP2 

RS 40 GRAPHIC3,1:COLOR1, 2:COLO 
R2,3:COLOR3, 7:COLORG,1:C 
OLOR4,1 

EA 50 X1=1:X2=12.5 
SD 60 Yl=1:¥2=12.5 
KG 76 BOXC,X1,Y1,X2,¥2,R,1 
AH BG X1=X142.5:X2=X2+2,5:Y1a¥ 

145: Y2"Y2+5:ReR+5 
AA 90 C=C+1:1FC=4THENC=1 
RC 100 T=T+1:IFT<30THEN7G 
HD 110 T=0 
BP 120 BOXC,X1,Y¥1,X2,¥2,R,1 
RF 130 C=C+1:IFC=4THENC=1 
HE 140 X1=X1+2.5:X2=X2+2.5:Y1= 

¥1-5:¥2=¥2-5:R=R+5 
PB 150 TaT+1:IET<3OTHEN12G 
AR 160 GETKEYAS:GRAPHICG 

Demo 4 
AJ 10 REM COPYRIGHT 1988 COMPU 

TE! PUBLICATIONS, INC. 
{2 SPACES}ALL RIGHTS RES 
ERVED 

RH 28 PRINT"(CLR}{3 SPACES}COP 
YRIGHT 1988 COMPUTE! PUB 
«7 INC." 

MJ 30 PRINTTAB(11)"ALL RIGHTS 
{SPACE} RESERVED": SLEEP2 

AD 4@ GRAPHIC3,1:COLORG,1:COLO 
R4,1:COLOR1, 2:COLOR2, 3:C 
OLOR3,15 

GX 90 DRAWC,X1,Y¥1TOX2,¥2 
C=C+1:IFC=4THENC=1L 

ED 110 X1=X1+X:X2=X2+XT: Y1l=¥1+ 
Y:¥2=¥2+yT 

XB 120 IFX1>1590RX1<2THENX=X*— 
1 

JC 138 IFX2>1590RX2<2THENXT=XT 
* =1 
IFY1>1990RY1<2THENY=Y¥*— 
v 
IFY2>199ORY2<2THENYT=YT 
*-1 
IFTI>GG15GOTHENTIS="000 
@g0":SCNCLR 

MJ 170 GETAS$: IFAS<>""THENGRAPH 
IC@:END 

cM 189 LOOP 

Demo 5 
AJ 10 REM COPYRIGHT 1988 COMPU 

TE! PUBLICATIONS, INC. 
{2 SPACES}ALL RIGHTS RES 
ERVED 

RH 20 PRINT"{CLR}{3 SPACES}COP 
YRIGHT 1988 COMPUTE! PUB 
+, INC." 

MJ 30 PRINTTAB(11)"ALL RIGHTS 
{SPACE} RESERVED": SLEEP2 

HX 40 GRAPHIC3,1:WIDTH2:COLOR1 
,2:COLOR2, 3:COLOR3,7:COL 
ORG, 1:COLOR4,1 

CJ 5@ DEFFNA(X)=INT(RND(1)*160 
)+1:DEFFNB(X)=INT (RND (1) 
#200) +1 

Cc 68 FORT=1T050 
FR 78 X1=FNA(X):X2=ENA(X)?Y1=F 

NB (X):¥2=ENB (X) 



XB 80 C=C+1:IFC=4THENC=1 OSF8:4F 55 54 20 4F 46 3A 1B AF | G8AG:8D C4 7 8D CA B7 60 AD 3F 
SR 90 DRAWC, +0, +0TOX2,¥2 9600:00 A G6 8D AB G9 BD AY 7D 
HF 100 GETAS:IFAS<>""THENGRAPH | 6608:09 8D 62 06 8D AB G9 8D 63 

ICG:END 8610:A4 G9 8D A5 G9 8D AG G9 91 
FB 116 NEXTT 0618:8D A7 69 78 20 G9 GE 20 DE 
MX 120 FORT=1T025:X1=FNA(X):Y1 | 9620:53 C2 G9 42 G2 G1 2E G1 3D 

=ENB(X) @628:A9 63 8D 9B 84 A9 G6 BD BL 
RE 130 C=C+1: IFC#4THENC=1 0630:9C 84 58 A5 G1 8D 9A 69 BD 
HX 140 PAINTC,X1,Y¥1,1 9638:A9 35 85 G1 A9 GG 8D 17 AG 
CK 150 GETAS:IFAS<>""THENGRAPH | 640:D0 AD 1E DO AD 9A G9 85 60 

TCG:END 0648:01 A9 91 85 G2 A B7 85 14 
AR 160 NEXTT:SLEEP2 b 

176 GoTO5a 

The GEOS Column 
See instructions in article on page 
57 before typing in. 

Program 1: Skeet 

9468:00 66 00 O68 OO BB BO BO 76 
8470:00 
0478: re 99 68 BO 88 GB BO BO Bd 

a490:e FF FF FF FF FF FF FF 98 
049 
4A) 
O40 
04B0:00 G6 GO GA GG GG GO GO BB 
G4B8:00 60 69 GA BG Go GA aa co 
94C0:00 80 G6 GB BO GB BO GO CB 
04C8:08 GG GB BO OB BG GB BO DB 
94D0:08 G0 G6 6 BB OB BO BO DB 

@AGB:Al G9 AD 64 BD 9C B9 AD 45 
@A10:46 8D 9D 09 CE 9C B69 DO BA 
GA18:FB AY 64 8D 9C B9 CE 9D 3E 
@A20:09 DO Fl AY 18 BD 9D 89 G1 
ONE D2 Cl CE 9C G9 DB FB CC 0 

9 G3 GB BO BH BB GG GO EB 
8 

9 
GA48:8D 9A 69 AD 35 85 G1 AD F4 
@AS5G:1E D@ AD 9A B9 B5 G1 AD 15 
GA58:9E 69 C9 05 BO G3 4c D2 84 
GA60:GA C9 GA BB G3 4C 31 OB EE 

9520:28 @7 28 G8 96 G8 20 AE 78 
@528:Cl 62 06 49 26 43 6F 70 9D 

0548:45 21 20 50 75 62 6C 69 BD 
@550:63 61 74 69 6F GE 73 20 C5 
9558:49 6E 63 2E G0 26 AE Cl 91 
9560:60 GG 6B 41 6C 6C 26 72 £3 
@568:69 67 68 74 73 20 72 65 BB 
@570:73 65 72 76 65 64 2E 80 5C 

9 
E 
ID 89 CE 9C G9 DG Fl 20 DE 
8 
13 
5 

osceso1 D5 6G GD G3 FB GG 1B BC 
G5D:01 37 GG 16 G2 Gl G1 16 BE 
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@B48:5B OB AI G5 85 G8 
@B50:85 BA AOD BE 85 BB 
@B58:Cl A@ GB AD AB G9 
OB60:EE 9F 69 CE AG G9 
@B68:64 DG F5 4C 79 OB 
@B70:@9 CE AG G9 C8 CO 
@B78:F5 EE 9E G9 AD 9F 
@B80:0A A9 GG 85 GB AD 
9B888:85 GC 26 CF Cl 4c 
@B9G:AD Al G9 FG 14 Ag 
@B98:08 A9 57 85 GA AD 
@BAG:0B 26 C6 Cl AG OB 
GBA8:0B AQ G5 85 GB AD 
OBBG:GA AY GF 85 OR 2G 
@BBB:AG GG AD AS 89 DG 
OBCG:9F 69 CE AG 09 CB 
@BC8:D6 F5 4C DB OB CE 
@BDG:CE AG G9 CB CO G3 
@BD8:EE 9E G9 AD OF G9 
@BEG:A9 GG 85 BB AD AG 
@BE8:0C 26 CF Cl 4c 2B 
OBFG:Al 39 FG 12 A9 G5 
@BE8:A9 97 85 GA AQ 1a 
GC0G:20 C6 Cl 4C 15 ac 
@C08:85 G8 A9 58 85 GA 
@C10:85 GB 26 C6 Cl AD 
@C18:D@ OC EE 9F 69 EE 
@C20:CE AG 99 4C 2F GC 
@C28:09 CE 9F 9 CE AG 
@C30:9F G9 85 BA AD AG 
@C38:0C AS GB 85 OB 20 
QC4G:EE 9E G9 4c 2B BA 
0C48:09 FG 12 A9 65 85 
@C5G:D7 85 GA AD 16 85 
@C58:C6 Cl 4c 6C GC AD 
@C60:08 A9 97 85 BA AD 
@C68:0B 28 C6 Cl AD AB 
0C7:0C EE 9F 09 EE 9F 
@C78:AG@ G9 4c 86 OC CE 
@C8G:CE 9F G9 EE AG G9 
@C88:69 AD 9F 69 85 GA 
@C90:69 85 GC A9 BG 85 
@C98:CF Cl 4c 2B GA AD 
@CAG:10 G1 6G AD 99 G9 
GCA8:60 A5 dl 8D 9A G9 
@CBG:85 @1 AD 1E DG aD 
@CB8:AD 1E DG AD 9A G9 
@CCO:AD 9B 69 FG G3 EE 
@CCB:EE 99 G9 AQ 8B 85 
@CD4:98 85 G7 AS OG 85 
GCD8:0B A 58 85 GB AD 
QCEG:GA 26 2A Cl 20 2A 
@CE8:9E G9 8D A3 09 60 
@CF:89 FG GA AD A3 G9 
@CF8:B0 @D 4c G8 GD AD 
@D80:C9 19 98 83 4c 68 
@D08:20 AE Cl 82 G0 48 
@D1G:45 41 54 20 53 48 
@D18:21 GG A9 FE 8D 9C 
@D20:9D G9 CE 9D G9 Da 
@D28:C8 8D 9D G9 CE 9C 
@D3G:F1 26 AB Cl G5 aa 
0D38:08 46 G3 DG GB SA 
04:28 AB Cl 65 GO G1 
0048:89 63 97 O@ 97 OL 
@050:89 63 DF 68 97 66 
9058:09 85 G2 AD AS 09 
@D6G:A9 93 85 85 AD BL 
@D68:A9 GG 85 19 AI CO 
@D70:Cl AD AG G9 85 G2 
@D78:69 85 G3 A9 93 85 
@D80:C4 85 18 AY GG 85 
@D88:CO 26 84 Cl 66 20 
@D9G:A9 GG 85 G2 AY GE 
@D98:A9 82 85 18 AD 48 
GDAG:A9 GG 85 19 20 48 
@DA8:AB G9 85 62 AI GO 
@DBG:A9 Cd 20 B4 Cl AD 
@DB8:62 AS GD 85 G3 20 
@DCG:60 AY 40 2C 9E BA 
@DCB:AD A4 G9 BD AB G9 
@DDG:2C 9E GA FO G7 AY 
GDDB8:AA G9 DB 12 4A 2c 
QDEG:FG G7 AS BS BD AA 
@DE8:@5 A9 GA BD AA G9 
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GE00:59 
GEG8: 00 
GE16:30 
G£18:11 
@E26:7C 
GE28:66 
GE30:40 
@E38:C1 
@E40:B7 
GE48:20 
GE50:00 
@E58:62 
GE6G: 8 
@E68:11 
GE7G:AD 
GE78:Cl 
GE86:B7 
GE88: 20 
GE93:00 
@598:30 
GEAG: 6G 

GEBS:00 
GEB8:CO 
GECO:FF 
GEC8: 00 
GEDG:00 
@ED8:a0 
GEEG: 00 
GEES: 00 
GEFG:08 
GEF8:01 
GFOG:00 
OFG8:00 
GF10:06 
GF18:06 
GF26:68 
OF 28:08 
GF30:90 
OF38:7E 
OF49:68 
GF48:00 
GF50:00 
OF58: 30 
GF60:00 
OF 68:00 
OF70:90 
OF 78:00 
GF8d:08 
GF88:00 
GF96:08 
GF98:00 
GFAG:00 
GFA8:00 
@FBG:1C 
GFB8: 00 
GECG:08 
GEC8:00 
GFDG: 43 
GED8: 00 
GFEG: 00 
GFES: 0G 
OFFG:2E 
OFF8:00 
1866:00 
1088:40 
1616:68 
1018:0¢ 
1626:0 
1628:68 
1636:89 
1038:61 
1046:08 

1050:03 
1658:08 
1069: 
1068: 08 
1076: 62 
1078:68 
1686:20 
1988:00 
1696:60 

1098:88 G6 OG GB BG GO GO OO BB 
18AG:00 88 GB GB GO BB BB BB C2 
1A8:08 GG GB 8 GG GB GB O2 CA 
10BG:02 GG OG G4 GO GB 16 BG 32 
10B8:G8 GG G8 8G 20 BG GB BB DO 
16C:06 GG G1 OB BG GB GB OG O1 
10C8:48 GG @@ 88 GG Ge Ge OG EB 
10D0:6@ 10 @6 86 GG GB FD O60 FO 
10D8:00 

10£8: 00 
1FG:00 G2 G8 64 66 BG GG GB 51 
10F8:08 Gl G8 GO GG GB BG G8 61 
1100:08 GG GG GB BG GG GG AG 22 
1198:00 GG GG GB GG GB 26 GG 6A 
1110:86 63 GG GO OB BB BB GO 32 
1118:66 FD @0 G8 86 GG GB BB BO 

Program 2: Geo-Converter 
HE 10 REM COPYRIGHT 1988 COMPU 

TE! PUBLICATIONS, INC. - 
ALL RIGHTS RESERVED 

PR 26 POKE 53280,0:POKE 53281, 
G:POKE 646,5:PRINTCHRS (1 
42) ;CHRS (147) 

SX 30 FORI=1T010: PRINT" {DOWN)" 
:NEXT 

JJ 48 PRINTTAB(S)"{4}UDI COPYR 
IGHT 1988" 

DJ 58 PRINTTAB(5)"GCH COMPUTE! 
PUBLICATIONS INC." 

FJ 60 PRINTTAB(5)"JFK ALL RIGH 
TS RESERVED {HOME}" 

XP 76 PRINT" {DOWN} {RVS}{8GEOC 
ONVERTER 1.1{OFF} {DOWN} 
{GRN}" 

FM 89 INPUT"FILE TO CONVERT" ;G 
FS 

PS 98 PRINT" {DOWN}SEARCHING FO 
R "GES 

"":FOR I=] TO 4:REA 
D_HE:HDS=HD$+CHRS (HE) :N 
EXT 

KK 116 FOR I=1T05:READIE:ID$=1 
DS+CHRS (IE) NEXT 

MD 126 NLS="":TS=CHR$(18):S$=C 
HRS (1):OPEN 15,8,15,"10 
:":OPEN 2,8,2,"#" 

CR 136 GOSUB360:GET #2,NTS,NSS 
FB 140 FOR E=0 TO 7 
SX 15@ D$=NL$:GET#2,B$:I=1:1FB 

S=NL$ THEN216 
HR 160 IF ASC(B$)<>130 THEN216 
PM 176 GET#2,HTS$,HSS:1=3:IF HS 

$="" THEN HSS$=CHRS (0) 
BG 186 GET#2,BS$:I=I+1:1F BS 

THEN BS=CHRS (3) 
GH 196 IF ASC(B$)=168 THEN210 
BR 200 D$=DS$+B$:GOTO18G 
BK 216 FOR I=I TO 31:GET#2,BS: 

NEXT 

FK 226 IF DS=GF$ THEN250 
AA 230 NEXT E:IF NTS=NL$ THEN2 

50 
GR 248 TS=NT$:SS$=NS$:GOTO130 
JS 250 IF DS=NL$ THENPRINT" 

{DOWN} {RVS}FILE NOT FOU 
ND{OFF}":GOTO350 

GI 268 PRINT" {DOWN} CONVERTING 
{SPACE} "GES 

IR 278 DTS$=T$:DS$=S$:TS=HT$:S$ 
=HS$:GOSUB360 
GET#2,MTS,MSS:IF MSS: 
THEN MSS=CHRS (@) 

JM 296 FOR I=@ TO 65:GET #2,BS 

HA 100 

SA 28 a 

:NEXT 
XA 308 GET#2,CTS,GTS:GOSUB360: 

PRINT#2,HDS$; :GOSUB370:T 
$=DT$:S$=DS$:GOSUB360 

KP 31@ FOR 1=9 TO 32*E+2:GET#2 
+BS:NEXT 

KQ 326 PRINT#2,MTS;MS$;:FORI=6 
TO 15:GET#2,BS:NEXT 



Mob 

PRINT #2,HT$;HS$;CHRS (@) 
iGTS; 
PRINT #2, IDS; :GOSUB370:P 
RINT: PRINTGF$" CONVERTE 

LOSE15:END 

us: GoTo3ad us="y2" 
PRINT#15,U$; 2; 0;ASC(TS+ 
8g") ;aSC(SS+"O") 
RETURN 
DATA 6,255,3,21,87,10,1 
10,0 

Maker 
See instructions in article on page 
60 before typing in. 

0801:0C 
9809: 32 
0811:4F 
9819: 26 
@821:4D 
9829255 
9831:04 
0839:29 
0841:37 
9849329 
6851:18 
9859:80 
@861:08 
0869:8D 
9871:8D 
O8793A9 
O881:01 
0889:8E 
OB91:A9 
0899:16 
O8A1:8E 
G8A9:1C 
98B1:C8 
08B9:68 
@8C1:23 
O8C9:AE 
@8D1:1C 
O8D9:A2 
O8E1:02 
G8E9:20 
G8F1:AD 
@8F9:AD 
0901:85 
O909:FO 
O911:A9 
9919:00 
0921:04 
O929:FO 
G931:A5 
9939:15 
9941:4C 

08 
3A 
50 
31 
50 
42 
80 
EE 
Ag 
FC 
De 
8D 

9951:D0 
9959:CF 
O961:A0 
9969:03 
9971:8D 
O979:F8 
9981:48 
0989: 98 
@991:AD 
9999:4C 
G9A1:09 
G9A9:02 
69B1:AD 
99B9:D0 
@9C1:AD 
99C9:91 
G9D1:68 
99D9:CE 
@9E1:87 
G9E9:68 
G9F1:AG 
O9F9:61 

GAG1:81 
GAG9:ED 
GA11:26 
GA19:AD 
GA21:68 
GA29:1A 
@A31:03 
GA39:7F 
@A413C9 
GA49:90 
GAS1:14 
GA59: 0B 
GA61:65 
GA69219 
GA71:CE 
GA79:A2 
GA81:0A 
GAB9:A6 
BA913GA 
GA99:8E 
GAAL:D8 
GAA9: 10 
@AB1:05 
GAB9:FO 
GAC1:20 
GACI:CA 
GADL:F1 
GAD9:ED 
OAE1:05 
GAES:EO 
GAFL:EG 
GAF9:GF 
@BG1:2C 
9B99:00 
@B11:67 
@B19:1A 
@B21:4E 
OB29:F7 
9831: 8D 
@B39:1C 
@B41:1E 
OB49: 20 
0B51:68 
0859: 69 
0B61:6A 
9869: 4C 
OB71:A9 
@B79:3C 
9B81:20 
@B89:1C 
9B91:B7 
@899:8D 
@BAL:1C 
OBA9:D6 
@BB1: 8D 
0BB9;1C 
OBC1:D0 
9BC9:09 
OBD1:01 
OBD9; 20 
QBE1:E6 
OBE9:A9 
OBF1:2C 
OBE9: 40 
@CB1l:1C 
9C89:61 
@c1l:ic 
OC19:F1 
OC21:0F 
@C29:aD 
@C31:8D 
@C39:1C 
OC41:F1 
9C49:8D 
9C51:05 
OCS9:FF 
6C61:05 

@C71:62 
@C79:AD 
@c81:1c 
6C89:AD 
@C91:39 
@c99:1a 
GCAL: 4a 

@CA9:7E 
@CB1:C8 

@CB9:3F 
@CC1:F8 
@CC9:09 

@CD9:AG 
GCE1:91 
OCE9: 20 
@CF1:1C 
OCF9:1A 
@D01:C8B 
ODG9:A7 
9D11:D0 
OD19:A8 
@D21:91 
@D29: 28 
@D31:91 
0D39;20 
@D41:49 
@D49:3C 
@051:23 
@D59:A7 
@D61:23 
8D69; 22 
OD71:1A 
OD79:1A 
@OD81:A9 
6089: 68 
@D91:1C 

@DE1:29 
@DE9:AD 
ODF 1:88 
ODF9:1C 
GEG1:2E 
9£09:1C 
GE11:03 
@E19:1E 
GE21:D0 
GE29:AD 
GE31:1C 

GE41:E8 
@E49:4C 
@E51:20 
OES9:F7 
@E61:D8 
GE69:EB 
GETLIE5 
GE79:10 
GE81:47 
GE89: 28 
@E91;49 
GE99:4B 
GEAL:20 
GEA9: 49 
GEB1:2E 
GEB9:00 
GEC1:33 
GEC9: 20 
GEDL:4F 

GEE1:23 
GEES: 20 
GEF1:45 
GEF9: 45 
OFOL:EF 
OFO9:F1 
GF11:05 
OF19:C9 
GF 21:68 
GF29:20 
GF 31:19 
GE39:54 
GF 41:26 
GF49:20 
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@F51:26 4B 45 59 20 20 
@F59:08 20 4F 1A 20 97 
GF61:E4 FF A@ OF D9 24 
OF69:05 88 16 F8 DB FL 
QF71:06 8C 86 G2 4c Fl 
GF79:01 D@ @6 BC 25 DG 
@F81:68 C9 G3 DG 86 BC 

Fl 08 A9 OE AE 
@F91:26 8C 16 4C Fl O8 
@F99:8D 21 lc 20 49 19 
GFA1:20 26 20 26 20 28 
GFA9: 28 26 20 20 26 20 
GFB1:4F 1A CE 21 1c DG 
GFB9:A9 G1 8D GC 1c AD 
GFC1:8D 86 82 20 6C 19 
@FC9:09 AI BB BD BC Ic 
@FD1:08 26 F5 19 AG GB 
GFD9:20 B4 1A 20 49 19 
@FE1:52 52 45 4E 54 G8 
OFE9: 1A 20 49 19 44 41 
GFF1;20 49 53 60 20 4F 
GFF9:49 19 26 53 41 56 
1001:00 20 4F 1A A2 08 
1669:1C 20 67 1A CE 22 
1011:F8 4C Fl 68 20 F5 
1019:A8 G6 A2 BA BC 23 
1021:22 lc 20 FO FF 20 
1029:45 58 49 54 20 50 
1031:47 52 41 4D @@ 20 
1039:20 4F 1A 26 49 19 
1641:45 20 59 4F 55 20 
1049:52 45 G0 20 4F 1A 
1051:19 26 26 2@ 26 59 
1059:00 A9 GB 85 C6 20 
1661:FG FB C9 59 FG G3 
1069:08 AQ G4 8D 8B 62 
1671:FE 26 F5 19 A2 09 
1679:20 B4 1A 20 49 19 
1681:43 48 41 4 47 45 
1089:4F 1A 26 49 19 20 
1091:55 52 53 4F 52 00 
1099:14 26 49 19 26 20 
1GA1:45 45 44 2E 06 20 
16A9:26 4F 1A 26 49 19 
1@B1:31 26 2D 2D 26 39 
10B9:4F 1A 20 49 19 46 
10C1:54 2D 2D 53 4c 4F 
10C9:28 E4 FF C9 31 90 
10D1:3A BG F5 29 GF 8D 
10D9:;4C Fl 68 AE @1 IC 
1@E1:1A 8D 3A 1C AQ FE 
1GE9:1C AD 39 1C 26 DE 
10F1:A5 FB 69 40 85 FD 
10F9:69 00 85 FE AG 3E 
1101:1A 91 FD 88 10 FB 
1109:1C AD 39 1c CD 3a 
1111:D8 4c 6C 6B 20 FS 
1119309 A@ G9 28 B4 1A 
1121:19 44 45 4c 45 54 
1129:20 4F 1A 26 49 19 
1131:48 49 53 00 20 4F 
1139:49 19 53 50 52 49 
1141:08 20 4F 1A 20 4F 
1149:49 19 59 26 4F 52 
1151:08 A9 OG 85 C6 20 
1159:F@ FB C9 59 FG 03 
1161:68 AE G1 1c 26 AD 
1169:21 1c 18 69 61 8D 
1171:A9 FE 8D 3A 1C 4c 
1179:26 F5 19 A2 09 AG 
1181:B4 

1191;20 
1199:1A 28 49 19 4D 4F 
11A1:26 54 4F 28 36 00 
11A9:8D 1F 1c A9 FF aD 
11B1:AE @1 1C 28 AD 1A 
11B9:1¢ A9 GA 8D 58 13 
11C1:13 8D 21 1c 20 58 
11¢9:4F 1A A9 FF 8D 20 
11D1:62 15 AE 3A 1c EB 
11D9:DE 19 A5 FB 8D 1E 
11E1:FC 8D 1F 1C AD 21 
11E9:DE 19 A5 FB 85 FD 
11F1:85 FE AD 39 lc 26 
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11P9:20 
1261:20 
1269:03 
1211:1¢ 
1219:D@ 
1221:67 
1229: 4c 
1231:A0 

1241341 
1249:20 
1251:8D 
1259:85 
1261:A9 
1269:3D 
1271357 
1279:A@ 
1281:08 
1289:1¢c 
1291:20 
1299: 26 

12A9:FD 
12B1:20 
1289: 8E 
12C1:A2 
1209:D6 
12D1:34 
12D9:D@ 
12E1:A9 
12£9:1C 
12P1:FE 
12F9:8E 
1361:A9 

1311:66 
1319:D2 
1321:D0 
1329:cD 

1469:P5 
1471:10 
1479253 
1481:20 
1489:26 
1491:54 
1499:20 

14A9: FF 
14B1:4F 
1439245 
14C1:3D 
14C9:1A 
14D1:c9 
1409320 
14E1:FC 
1469320 
14P1:08 
14F9:3C 
1501:A2 
1509:FB 
1511:D8 
1519:A0 
1521:A9 
1529:FF 
1531:206 
1539300 
1541:A0 
1549:FF 
1551:1¢ 
1559: 06 
1561:60 
1569: 1c 
1571:52 
1579:8D 
1581:1c 
1589: 4F 
1591:44 
1599:58 
15A1:60 
15A9:88 
15B1:A9 
15B9:FB 
15¢1: 8D 
1509: 20 
15D1:1D 
1509: 85 
15E1l:1¢ 
15E9:8D 
15F1:8D 
15F9:B4 
1601:44 
1699:59 
1611:FB 
1619:4c 
1621:ED 
1629:18 
1631:FC 
1639:FB 

1649:69 
1651:C9 
1659:FB 
1661:FD 
1669:18 
1671:85 
1679:0D 
1681:08 
1689: 4C 
1691:Cc0 
1699:D0 
16A1: 8D 
16A9: BA 
16B1:1¢ 
16B9:D0 
16C1:15 
16C9: 2D 
16D1:1B 

16E1:FF 
16£9: 0D 
16F1:04 
16F9:49 
1701: 68 
1709:¢9 
1711:A5 
1719: 62 
1721:16 
1729:08 
1731:10 
1739302 
1741:901 



1749:26 G2 D@ CE 68 68 85 G2 a4 
1751:AD GC G3 AE GD @3 AC BE 8G 
1759:03 68 C9 66 DB 35 A5 G3 64 
1761348 

1771:98 
1779:99 @0 D@ BG GB AD 16 DO 81 
1781:45 @2 8D 10 DO C8 CB 18 DB 
1789:26 @2 90 DF 68 85 G2 68 21 
1791385 
1799:48 AG GO 8A FG 1l 4A AA C7 
17A1:90 09 68 48 18 79 G61 DO 65 
17A9:99 61 DG CB C8 DG EC 68 57 
17B1:68 C9 68 DG 1E A5 G2 48 64 
17B9:84 62 AG GO 8A FG 10 4A 41 
17C1:AA 90 G8 BO G1 DO ES G2 IF 
17€9:99 61 D@ CB CB Da 
17D1:85 02 68 C9 09 FG OB C9 D7 
1709:15 D@ 4A AS G4 48 AD OO FE 
17E1:FO @5 AS G4 48 AY FE 85 2D 
17E9:@4 AS 03 48 A5 G2 48 18 46 
17F1:AD 88 G2 69 G3 85 63 AD CD 
17F9:F8 85 G2 98 48 AG OO 
1801:F9 18 4A AA 9@ 11 18 AS 42 
1809:04 DO 06 68 48 FB 86 0G 99 
1811:04 68 48 71 62 91 G2 CB AG 
1819:D0 ES 68 68 85 02 68 85 49 
1821:03 68 85 04 60 C9 GA FB OD 
1829:04 C9 14 DG 39 AS 64 48 GE 
1831:AS 

1841:85 
1849:10 4A AA 90 09 Bl G2 ES 6B 
1851:04 91 @2 8D GC 63 C8 DO CF 
1859:ED 68 85 62 68 85 @3 68 33 
1861:85 64 AD GC G3 60C9 OB 04 
1869:00 2B AS @2 48 98 48 AG 77 
1871:FE 84 62 AG GO BA FO 18 BO 
1879:4A AA 90 OD 68 48 99 G6 F3 
1881:D AD 16 D@ 25 G2 8D 16 Fa 
1889:00 C8 C8 38 26 G2 BO ES 71 
1891:68 68 85 62 68 C9 GC DG F3 
1899:2A AS 62 48 98 48 AG G1 35 
18A1:84 62 88 8A FO 18 4A AA 75 
18A9:98 @D 68 48 99 GG DG AD 13 
18B1:10 DO G5 62 8D 10 DG CB FS 
18B9:C8 18 26 62 96 ES 68 68 BE 
18C1:85 @2 60 C9 BD HG 16 98 4E 
18C9:48 AG GG BA FO GD 4A AA ED 
18D1:98 G5 68 48 99 @1 DG CB 58 
18D9:C8 D@ FO 68 66 C9 GE DO SE 
18E1:15 98 48 AG 83 8A FG GC ED 
18E9:4A AA 98 G5 68 48 99 27 OB 
18F1:D@ C8 DG Fl 68 68 C9 GF 5D 
18F9:DG 64 8C 25 DG 68 C9 19 23 
1901:D6 04 8C 26 DO 60 C9 11 3D 
1989:D0 G4 AD 1E DO 68 C9 12 ED 
1911:DG @4 AD 1F DG 66 C9 16 G6 
1919:D0 2B A9 6G 8D 15 DB BD AZ 
1921:1C D@ 8D 1D DG 8D 17 DG D4 
1929:A8 16 99 6G DG 88 10 FA AG 
1931:AG 68 99 27 DO 88 10 FA 1F 
1939:8D 25 D@ 8D 26 D@ AD 1E SC 
1941:D@ AD 1F DG 60 AY FF 60 42 
1949:68 8D 6A 19 AA 68 8D 6B 6F 
1951:19 A8 E8 DG 61 CB BA 20 C4 
1959:1E AB 38 98 6D 6A 19 AA G8 
1961:A9 G0 6D 6B 19 48 8A 48 14 
1969:60 G6 00 AG GB AD 86 G2 9B 
1971:99 68 DB 99 GO D9 99 O6 BF 
1979:DA 99 G8 DB C8 DG Fl 66 GB 
1981:48 8D 21 1c 18 A2 G3 AG 13 
1989:04 20 FG FF 4E 21 1C Ba C3 
1991:0F 38 20 FO FF C8 C8 CB ED 
1999:C8 18 20 FO FF 4c 8D 19 AE 
19A1:68 AA 20 AD 1A AE GD 1c 53 
19A9:FO 68 20 49 19 24 26 20 98 
19B1:00 66 C9 64 BO 12 48 AD 83 

19F1:FC 85 FC 
19F9:28 B4 1A 20 49 19 D5 C3 CC 
1A01:C3 C3 C3 C3 C3 C3 C3 C3 35 
1A99:C3 C3 C3 C3 C3 C3 C3 C9 43 
1A11:69 

1A21:20 
1A29:20 20 26 28 26 DD @8 CE C2 
1A31:21 1C D@ E2 20 4F 1A 26 D7 
1A39:49 19 CA C3 C3 C3 C3 C3 66 

1A61:B1 FB E6 G1 58 68 AD 89 63 
1A69:1C GA @A GA AB CB A2 GB BD 
1A71:CA D@ FD 88 D@ FB 60 AI SC 
1A79:88 8D GA 1c 8D OB lc 20 05 
1A81:CF 19 20 D8 19 68 18 65 55 
1A89:FD 85 FD AS FE 69 GG 85 5B 
1A91:FE 68 E6 FD D@ G2 E6 FE 75 
1A99:68 18 65 FB 85 FB A5 FC D4 
1AA1:69 @@ 85 FC 66 E6 FB DG 72 
1AA9: 62 

1AB9:1¢ 
1AC1:A@ 3F 20 SE 1A 99 A7 G2 88 
1AC9:88 10 F7 60 20 FS 19 A2 FB 
1AD1:69 AG 64 20 B4 1A 20 49 CC 
1AD9:19 43 48 41 4E 47 45 26 C2 
1AE1:50 4F 53 49 54 49 4F 4E C5 
1AE9:53 @@ 26 4F 1A 26 49 19 BD 
1AF1:20 52 45 54 55 52 4E 20 69 
1AF9:54 4F 26 45 58 49 54 ao 15 
1B01:26 4F 1A 20 49 19 53 50 06 
1BG9:52 49 54 45 20 4E 4F 20 92 
1B11:3E 20 68 A9 GG 8D 1lE 1c 97 
1B819:8D 1F 1c A9 G8 8D 2@ 1C CE 
1B21:A9 GB 8D 58 13 26 56 13 FE 
1B29:48 26 4F 1A 20 58 15 26 C3 
1B31:49 19 4D 4F 56 45 20 57 50 
1B39:49 54 48 20 4A 4F 59 53 C9 
1B41:54 4B G0 20 4F 1A 20 49 E2 
1B49:19 20 26 20 56 52 45 53 C3 
1B51:53 20 46 49 52 45 @@ 28 SE 
1859:4F 1A 26 49 19 26 20 20 FF 
1B61:57 48 45 4B 20 44 4F 4B El 
1B69:45 2— 68 AD @1 1c 8D 3B 77 
1B71:1C A9 Gl 8D @1 1C 68 AA OD 
1B79:FG 

1B89:10 
1B91:4C A9 1B 6A 98 G5 AD G7 55 
1B99:4C AS 1B 6A 93 G5 AQ G6 5C 
1BA1:4C A9 1B 6A 98 DA AQ G5 BA 
1BA9:AE 61 1C AG G1 26 BC 16 BC 
1BB1:AG 20 20 6F 1A 4C 81 1B 5B 
1BB9:AG8 GG AD O1 1c 4A FO G6 F7 
1BC1:C8 C8 C8 4A DG FA &8C LE FS 
1BC9:1C A9 13 AE G1 1C AG OO 7F 
1BD1:20 8C 16 8D 21 1c 8E 22 BF 
1BD9:1¢ 8C 23 1c AC 1E 1c AD 2B 
1BE1:21 1C FG G2 A9 G1 99 4F C1 
1BE9:1C C8 AD 22 1c 99 4F ic 3A 
1BF1:C8 AD 23 1C 99 4F IC AD GE 
1BF9:3B 1C 8D @1 1c 4c Fl a8 94 
1CG1:08 68 DG DG BG BB GB OB 60 
1C@9:d5 G@ GG G8 GG GB OB GG C3 
1€11:66 

1¢21:08 
1C29:1E 1F 9E 81 95 96 97 98 F2 
1C31:99 9A 9B G1 G1 GG GG 83 EB 
1C39:06 G8 G8 46 49 4c 45 4E 2A 
1C41:41 4p 45 20 49 4B 20 48 24 
1€49:45 52 45 5@ 2c 57 68 38 5D 
1c51:32 60 58 32 6 78 32 G8 17 
1¢59:98 32 @8 BB 32 a9 DB 32 6B 
1¢61:60 F8 32 61 18 32 GG 38 EF 
1€69:32 @@ 58 32 06 78 32 G6 2F 
1C71:98 32 GG BB 32 GG DB 32 83 
1¢79:60 F8 32 G1 18 32 93 13 GA 
1C81:2B 2D DB DD 85 89 86 8A DD 
1C89:87 8B 88 8C 58 59 4D 53 58 
1C91:31 32 33 34 52 4c 55 44 4B 

1€99:D2 46 C6 49 4F 51 56 43 E9 
1CA1:C4 D3 CC 94 14 C3 5A 57 CE 
1CA9:D7 CD D8 D9 DA 24 6C OB 45 
1CB1:EE 69 81 6B 7B OB 9F OB D6 
1CB9:87 @B E6 GB £9 OB EC OB 66 
1CC1:EF 6B F2 OB F5 GB FS 
1CC9:FB @B GF OC 37 GC 43 @C EL 
1CD1:69 @C 6F @C 75 GC 7F GC 57 
1CD9:85 @C 92 BC CA OC F7 OC 6D 
1CE1:16 @D 39 GD 4B GD 77 @D EA 
1CE9:4C GE 68 GE 15 18 72 10 96 
1CF1:70 GE 2C 12 64 14 61 14 D6 

1D81:CA GF BY GF 55 @C 1B @C AD 
1069:29 6C 1E 12 A215 68 G0 29 

Machine Language 
Programming 
Article on page 56. 

File Stripper 
HF 100 DATA 72,162,2,32,201,25 

5,104,32,210,255,32,204 
1255,96 
DATA 162,6,134,252,162, 
1, 32,198, 255,32, 228,255 
72 
DATA 32, 204,255,104,166 
7144,134,253,166,252 
DATA 246,21,162,13, 201, 
32,248,6,162, 32, 201,13 
DATA 240,15, 72,138, 32,0 
132,104, 76,66, 32,162,1 
DATA 201,13, 240,5,32,0, 
32,162,0,134,252 
DATA 166,253, 240,197,16 
9,13,166,252,246,3,32,0 
132,96 
FOR J=8192 T0 8278 
READ X:T=T+X 

BP 220 POKE J,X 
AE 230 NEXT J 
XB 240 IF T<>10628 THEN STOP 
DH 300 INPUT "NAME OF TEXT FIL 

E"|NS 
OPEN 15,8,15 
OPEN 1,8,3,NS 
INPUT#15,E,E$,E£1,£2:1F 
{SPACE} E<>@ THEN PRINT 
{SPACE}E$:GOTO 500 
INPUT "NAME OF <NEW> FI 
XED FILE"; FS 
OPEN 2,8,4,FS+",S,W" 
INPUT#15,E,E$,E1,£2:1F 
{SPACE} E<>0 THEN PRINT 
{SPACE}E$:GOTO 500 
SYS 8206 
INPUT#15,£,E$,E1,E2:1E 
{SPACE}E<>@ THEN PRINT 
{SPACE} E$:GOTO 500 
CLOSE 2 
CLOSE 1 
CLOSE 15 

sD 110 

CH 120 

JD 130 

XJ 140 

KG 150 

EM 160 

AJ 206 
EJ 210 

JQ 318 
AA 326 
QR 336 

EG 340 

DM 350 
HD 360 

Qs 376 
XB 380 

HM 500 
AM 510 
EQ 520 

128 Math Graphics 
Article on page 67. 

Program 1: Math Graphics Demo 
FS 1000 REM COPYRIGHT 1988 COM 

PUTE! PUBLICATIONS, IN 
C. - ALL RIGHTS RESERV 
ED 
PRINT" {CLR}{3 SPACES}C 
OPYRIGHT 1988 COMPUTE! 
PUB., INC.":PRINTTAB ( 

11)"ALL RIGHTS RESERVE DY 

COMPUTE!'s Gazette May 1988 85 

gs 1010 



FP 

BS 

RD 

AE 

86 

1626 
1636 
10646 

1656 

1066 

1078 

1088 

1096 

1168 

1116 

1120 
1136 
1146 
1156 

1160 
1176 
1186 
1196 
1260 
1210 
1226 
1238 

1248 
1256 

1260 

1278 

1286 

1298 

1368 

1316 

1326 
1338 

1348 
1356 
1366 

1376 
1386 
1396 
1406 
1416 
1426 
1436 
1440 
1456 

1460 
1476 

1488 

COMPUTE!'s Gazette 

SLEEP3 

GOSUB 2890{2 SPACES}:R 
EM INITIALIZE 
GOSUB 2410{2 SPACES}:R 
EM STAR 
GOSUB 1380({2 SPACES):R 
EM TWISTED BAND 
GOSUB 2630{2 SPACES}:R 
EM SPIRAL CONE 
GOSUB 2230(2 SPACES}:R 
EM SIDE SPIRAL CONE 
GOSUB 1606{2 SPACES}:R 
EM SPIKES 
GOSUB 1176{2 SPACES}:R 
EM RIGHT OVAL 
GOSUB 1860(2 SPACES}:R 
EM MULTILOBE 
GRAPHIC CLR 
END 

RIGHTOVAL ---- 

GRAPHIC 1,1 
R1=150 
R2=25 
R3=25 
R4=85 
INC=[/64 
TS$="RIGHT OVAL" 
{5 SPACES} :GOSUB 2770 
{5 SPACES}:REM PRINT T 
ITLE 
COLOR 1,6 
FOR THETA=@ TO 24] STE 
P INC 
3(3 SPACES)RR=R1 
{3 SPACES) :TT=THETA 
{3 SPACES} :GOSUB 2670 
{SPACE}: X1=POLARX 
:{3 SPACES}RR=R2 
{3 SPACES}: TT=THETA 
{3 SPACES}:GOSUB 2720 
{SPACE} :Y1L=POLARY 
:(3_ SPACES) RR=R3 
{3 SPACES} :TT=THETA+[. 
{SPACE}:GOSUB 2676 :X2 
=POLARX 
3(3 SPACES}RR=R4 
{3 SPACES} :TT=THEAT+T 
{SPACE}:GOSUB 2720 :¥2 
=POLARY 
:(3 SPACES}DRAW 1,X1,Y 
1 TO x2,¥2 
3 (3 SPACES)GET AS:IF A 
$6>"" THEN RETURN 
NEXT THETA 
GOSUB 2820{2 SPACES}:R 
EM GET A KEYPRESS 
RETURN 

TWISTED BAND - 

GRAPHIC 1,1 
R1=156 
R2=35 
R3=65 
R4=85 
pcre 
os=[/3 
TS$="TWISTED BAND" 
{3 SPACES) :GOSUB 2770 
{SPACE}:REM PRINT TITL 
E 
COLOR 1,7 
FOR THETA=G TO 24] STE 
P INC 
3{3 SPACES}RR=R1 

{SPACE}: X1=POLARX 

May 1988 

ES 

SF 

EJ 

PQ 

1498 

1508 

1510 

1520 

1538 

1540 
1550 

1566 
1576 
1580 

1590 
1660 
1616 
1620 
1630 
1646 
1650 
1668 
1670 

1686 
1696 

1760 

1716 

1726 

17368 

1746 

1756 

1766 
1778 

1780 

1798 
18008 
1810 

18206 
1830 
1840 

1856 
1860 
1876 
1886 
1896 
1980 

1910 
1928 

1936 

2{3 SPACES) RR=R2 
{3 SPACES}: TT=THETA 
{3 SPACES}:GOSUB 2729 
{SPACE}: ¥1=POLARY 
3{3 SPACES}RR=R3 
{3 SPACES) :TT=THETA 
{3 SPACES} :GOsuUB 2670 
{SPACE} :X2=POLARX 
: (3 SPACES)RR=R4 
{3 SPACES): 1T=THETA+OS 
:GOSUB 2720 :¥2=POLARY 
:{3 SPACES}DRAW 1,X1,¥ 
1 TO xX2,¥2 
:{3 SPACES)GET AS:IF A 
$<>"" THEN RETURN 
NEXT THETA 
GOSUB 2826{2 SPACES}:R 
EM GET A KEYPRESS 
RETURN 

SPIKES 

GRAPHIC 1,1 
R1=115 
R2=85 
R3=40 
R4=45 
INC1=[/3 
INC2=[/6 
T$="SPIKES"{5 SPACES}: 
GOSUB 2776 :REM PRINT 
{SPACE}TITLE 
K=2 
FOR Tl=8 TO 2*f STEP I 
NOL 
:{3 SPACES)FOR T2=6 TO 
2*f STEP INC2 

:{7 SPACES}RR=R1 
{3 SPACES} :TT=T2 
{2 SPACES}:GOSUB 2670 
{SPACE} :X1=POLARX 
:{7 SPACES}RR=R2 
(3 SPACES} :TT=T1 
{2 SPACES}:GOSUB 2720 
{SPACE} :¥1l=POLARY 
:{7 SPACES}RR=R3 
{3 SPACES) :1T=T1 
{2 SPACES}:GOSUB 2670 
{SPACE} :X2=POLARK 
:{7 SPACES}RR=R4 
{3 SPACES) :TT=T2 
{2 SPACES}:GOSUB 2720 
{SPACE} :¥2=POLARY 
:({7 SPACES)K=K+l:IF K= 
17 THEN K=2 
:{7 SPACES}COLOR 1,K 
:{7 SPACES}DRAW 1,X1,¥ 
1 70 x2,¥2 
{7 SPACES)GET AS:IF A 
$<>"" THEN RETURN 
{3 SPACES}NEXT 72 
NEXT TL 
GOSUB 2820(2 SPACES}:R 
EM GET A KEYPRESS 
RETURN 

REM --~ MULTILOBE 

GRAPHIC 1,1 
R1=100 
INC=[/128 
LOBES =4 
TS="MULTILOBE" 
{2 SPACES} :GOSUB 2770 
{SPACE} :REM PRINT TITL 
E 
COLOR 1,8 
FOR THETA=@ TO 2*] STE 
P INC 
:{3 SPACES}R2=R1*SIN (L 

Mx 

ER 

JG 

BE 

AE 

KE 

MG 
PK 

AB 
cG 

1946 

1958 

1966 

1976 

1986 
1990 

2000 
20106 
2026 

2030 
2040 
2650 
2660 
2078 

2080 
2090 
2106 

21190 
2126 

2136 

2140 

2158 

2166 

2176 
2186 

21908 
2206 
2216 

2220 
2230 
2240 
2250 
2268 
2276 
2280 

2298 
2308 

2310 

2326 

2336 

2340 

2356 
2366 

2370 
2380 

OBES*THETA) 
2{3 SPACES} RR=R2 
{3 SPACES}: TT=THETA 
{3 SPACES}:GOSUB 2670 
{SPACE} :X1=POLARX 
:{3 SPACES) RR=R2 
{3 SPACES}: TT=THETA 
{3 SPACES} :GOSUB 2726 
{SPACE) :¥1=POLARY 
2{3 SPACES)DRAW 1,XCEN 
TER, YCENTER TO X1,¥Y1 
3{3 SPACES}GET A$:IF A 
$<>"" THEN RETURN 
NEXT THETA 
GOSUB 2820{3 SPACES}:R 
EM GET A KEYPRESS 
RETURN 

REM SPIRAL CONE -~ 

GRAPHIC 1,1 
R1=100 
R2=85 
INC=[/62 
INC=[/80 
LOBES=3 
T§="SPIRAL CONE" 
{4 SPACES}:GOSUB 2770 
{SPACE):REM PRINT TITL 
E 
COLOR 1,5 
FOR THETA=0 TO 2*f STE 
P INC 
+{3_ SPACES}RR=R1 
{3 SPACES}: TT=THETA*LO 
BES :GOSUB 2670 :X1=PO 
LARX 
3{3 SPACES}RR=R2 
{3 SPACES}: TT=THETA 
{7 SPACES}:GOSUB 2720 
{SPACE}: ¥1=POLARY 
:{3 SPACES}DRAW 1,XCEN 
TER,YCENTER TO X1,¥1 
:{3 SPACES}GET AS:IF A 
$<>"" THEN RETURN 
NEXT THETA 
GOSUB 2820{2 SPACES):R 
EM GET A KEYPRESS 
RETURN 

SIDE SPIRAL CO 

GRAPHIC 1,1 
R1=130 
R2=80 
Inc=[/160 
LOBES =3 
T$="SIDE SPIRAL CONE" 
{3 SPACES}:GOSUB 2770 
{SPACE} :REM PRINT TITL 
E 
COLOR 1,15 
FOR THETA®@ TO 2*] STE 
P INC 
3{3 SPACES}RR=R1 
{3 SPACES} :TT=THETA 
{7 SPACES}:GOSUB 2670 
{SPACE} :X1=POLARX 
:{3 SPACES}RR=R2 
{3 SPACES}: TT=THETA*LO 
BES :GOSUB 2720 :Y1=PO 
LARY 
:{3 SPACES)DRAW 1,XCEN 
TER, YCENTER TO X1,Y1 
:(3 SPACES}GET A: 
$<>"" THEN RETURN 
NEXT THETA 
GOSUB 2826{2 SPACES}:R 
EM GET A KEYPRESS 
RETURN 



BP 

QH 

SA 

2390 

2408: 
2419 
2426 
2436 
2446 
2456 
2460 
2470 
2488 

2498 
2566 

2516 

2520 

2530 

2548 

2550 : 

2560 

2576 
2586 

2590 

2660 
2616 
2620 

2636 

GRAPHIC 1,1 
R1=115 
R2=85 
R3=46 
R4=45 
INC1=[/3 
INC2=[/6 
TS="STAR"({4 SPACES}:GO 
SUB 2776 :REM PRINT TI 
TLE 
K=2 
FOR T1l=6 TO 2*] STEP I 
NCL 
2{3 SPACES}FOR T2=@ TO 
2*] STEP INC2 

+ {7 SPACES} RR=RL 
{3 SPACES}: TT=T2+1:G0S 
UB 2670 :X1=POLARX 
2{7 SPACES}RR=R2 
{3 SPACES}: TT=T2+1:GOS 
UB 2726 :¥1=POLARY 
: (7 SPACES)RR=R3 
{3 SPACES 

3{7 SPACES}K=K+1:IF K= 
17 THEN K=2 
{7 SPACES}COLOR 1,K 
: (7 SPACES}DRAW 1,X1,¥ 
1 TO X2,¥2 
3{7 SPACES}GET AS:IF A 
$<>"" THEN RETURN 
:{3 SPACES)NEXT T2 
NEXT TL 
GOSUB 2820{9 SPACES}:R 
EM GET A KEYPRESS 
RETURN 

2640 : 
REM --- POLARX 2650 

2668 
2670 

2686 
2696 
2708 

2710 : 
2720 

2738 

POLARX=RR*COS (TT) +XCEN 
TER 
RETURN 

REM --- POLARY 

POLARY=RR*SIN (TT) +¥CEN 
TER 
RETURN 

2740 : 
2750 

2768 : 
2778 

2780 
2796 
2808 

2816 
2820 
2836 

2840 
28508 

REM --- PRINT TITLE 

COLOR 1,13:CHAR 1,6,0, 
TS 
RETURN 

REM --- GET A KEYPRESS 

SLEEP 3 
COLOR 1,13:CHAR 1,7,24 
,"PRESS ANY KEY TO CON 
TINUE" 
GETKEY AS 
RETURN 

2860 : 
2878 REM --- INITIALIZE 

2886 : 
2898 
2906 
2916 

XCENTER=151 
YCENTER=93 
COLOR G,1{3 SPACES} :RE 

M BACKGROUND 
FR 2928 COLOR 4,1{3 SPACES}:RE 

M BORDER 
CK 2930 RETURN 

Program 2: Math Graphics Tool 
Kit 
FS 

Js 

BJ 

KE 

KR 

RJ 

Gx 

Pc 

JR 

PA 

BQ 

BI 

SE 

PQ 

BS 

cc 

AG 

1066 

101 

1020 
1036 
1046 
1650 
1668 
1078 
1080 
1990 

REM COPYRIGHT 1988 COM 
PUTE! PUBLICATIONS, IN 
C, - ALL RIGHTS RESERV 
ED 
PRINT" {CLR}{3 SPACES}C 
OPYRIGHT 1988 COMPUTE! 
PUB., INC.":PRINTTAB ( 

11)"ALL RIGHTS RESERVE bY 
SLEEP3 

GOSUB 1090 
GOSUB 1446 
GOSUB 1648 
END 

REM --- INITIALIZE --- 

1106 : 
1116 

11206 
1136 
1146 

1156 
1160 
11768 

1186 

1196 

1266 

1210 

1226 

1236 

1246 

1258 

1268 

1278 

1286 

1290 

1308 

1318 

1326 

DIM R(19):XCENTER=151: 
YCENTER=93 
DIM M§ (25) ,X(25) ,¥(25) 
FOR I=1 TO 25 
:{2 SPACES}READ M$(I), 
X(I) /¥ (1) 
NEXT I 

DATA "{RVS}A{OFF} Rl = 
",1,1,"{RVS}B{OFF} R2 
{SPACE}=",1,20 
DATA "{RVS}C{OFF) R3 = 
",2,1,"{RVS}D{OFF} R4 
{SPACE}=",2,20 
DATA "{RVS}E{OFF} THET 
A 1'S START = PI *™,4, 
1 
DATA "{RVS}F{OFF} THET 
A 1'S END(3 SPACES]= P 
I *",5,1 
DATA "{RVS}G{OFF) THET 
A 1's INC(3 SPACES]= P 
I /",6,1 
DATA "{RVS}H{OFF} THET 
A 2'S START = PI *™,7, 
1 
DATA "{RVS}I{OFF) THET 
A 2'S END(3 SPACES)= P 
I *",8y1 
DATA "{RVS}J{OFF}) THET 
A 2'S INC{3 SPACES}= P 
I /",9,1 
DATA "{RVS}K{OFF} X1'S 
OFFSET{5 SPACES}= PI 
{SPACE}/",16,1 
DATA "{RVS}L{OFF} Y1'S 
OFFSET{S SPACES}= PI 
{SPACE}/",11,1 
DATA "{RVS}M{OFE} X2'S 
OFFSET{5 SPACES}= PI 
{SPACE}/",12,1 
DATA "{RVS}N{OFF} Y2'S 
OFFSET{S SPACES}= PI 
{SPACE}/",13,1 
DATA "{RVS}O{OFF} Xl U 
SES THETA{2 SPACES)",1 
4,1 
DATA "{RVS}P{OFF} Yl U 
SES THETA{2 SPACES)", 
5,1 
DATA "{RVS}Q{OFF} X2 U 
SES THETA{2 SPACES}",1 
6,1 
DATA "{RVS}R{OFF} Y2 U 
SES THETA(2 SPACES}",1 
7,1 

rr 

JE 

BX 

1330 

1340 

13568 

1368 

1376 

1380 

1398 

1466 
1416 : 
1429 

1430 : 
1446 

1456 

1468 

1478 
1486 

1496 
1506 
1518 

1520 : 
1538 
1540 

1558 

1566 

1576 

1580 
1598 
1660 
1618 : 
1626 

1630 : 
1640 
1656 

1660 

1674 

1680 

1690 

1708 

1710 

1726 

1738 

1746 : 
1758 

1766 : 
1776 
1788 

DATA "{RVS}S{OFF} COLO 
R{1l SPACES}=",18,1 
DATA "{RVS}T{OFF} LOAD 
MATHGRAPHIC",26,1_ 

DATA "{RVS}U{OFF} SAVE 
MATHGRAPHIC" , 26,20 

DATA "({RVS}V{OFF} DIRE 
crory", 21,1 
DATA "{RVS}W{OFF} VIEW 
MATHGRAPHIC", 21,20 
ATA "(RVS}X{OFF} QUIT 

67 227h 
DATA "{RVS}Y{OFF} REDR 
AW MENU", 22,20 
RETURN 

REM --- PRINT MENU --- 

GRAPHIC @,1:COLOR 6, 
COLOR 4,7:COLORS, 2 
PRINT CHR$(14)CHRS (11) 

PRINT"{A}****( 128 MAT 
yRee HGRAPHIC TOOL KIT 

sa e535" 
FOR I=1 TO 22 
:{4 SPACES) PRINT"— 
(37 SPACES)-" 
NEXT I 

PRINT VALUES - 

FOR I=1 TO 25 
:(2 SPACES}SYS DEC("CC 
6A") ¢/X (I) /¥ (1) 
:{2 SPACES}PRINT M$ (I) 
;:IF I<26 THEN PRINT" 
{6 SPACES} {6 LEFT)"; 
2{2 SPACES}IF I<=19 TH 
EN PRINTR (I) 
:{2 SPACES}IF 
#19 THEN PRINT" 
RLELELELE Lee 
LELELLELEEL Ty 
NEXT IT 

RETURN 

REM GET INPUT ---~ 

GOSUB 1880 
INPUT"SELECTION =>";AS 

tAS=LEFTS (AS,1) 
IF AS<"A" OR AS>"Z" TH 
EN GOTO 1646 
IF A$<="S" THEN GOSUB 

{SPACE}1770:GOTO 1646 
IF AS="T" THEN GOSUB 2 
480:GOSUB 1536:GOTO 16 
40 
IF AS="U" THEN GOSUB 2 
370:GOTO1640 
IF AS="V" THEN GOSUB 2 
298:GOSUB 1446:GOTO 16 
40 
IF aS="W" 
956: GOSUB 
49 
IF AS="X" THEN GRAPHIC 

RINT" (CLR}"CHRS ( 

THEN GOSUB 1 
1448:GOTO 16 

IF AS="Y" THEN GOSUB 1 
440:GOTO 1646 

NEW VALUE ---- REM -- 

GOSUB 1886 
INPUT"NEW VALUE =>";NS 
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1798 
1809 
1816 

1826 

1836 
1848 
1850 
1868 

1876 
1888 

1898 

1968 
1916 
1920 
1938 

1949 
1956 

1966 

1976 

1980 

1998 

2060 

2018 
2020 

2038 

2040 
2056 

2060 
2070 

2080 

2098 
2166 
2116 

2126 
2136 
2146 
2156 

2168 
2178 

2186 

2198 
2208 
2218 

2226 
2238 

2248 

2258 
2260 
2278 

2288 
2298 

=N=VAL (LEPTS (NS,5)) 
A=ASC(AS)-64 
R(A)=N 
SYS DEC("CC6A") »-X(A) > 
¥(A) 
PRINT MS(A);:IF A<26 T 
HEN PRINT"{6 SPACES} 
{6 LEFT)"; 
PRINTR(A);. 
RETURN 

REM DRAW INPUT BOX 

SYS DEC("CC6A") ,,23,8: 
PRINTCHRS (27)+"@"; 
PRINT" {Z}****[ 
{26 SPACES] *****£x}"; 
S¥S DEC("CC6A") ,,23,7 
RETURN 

REM DRAW GRAPH --- 

COLOR G,1:COLOR 4,1:GR 
APHIC 1,1 
IF R(19)=@ THEN K=l :E 
LSE K=R(19) 
COLOR 1,2:CHAR 1,8,8,F 

§ 
FOR Tl=[*R(5) TO [*R(6 
) STEP [/R(7) 
:{3 SPACES}FOR T2=[*R( 
8) TO [*R(9) STEP T/R( 
16) 
:{7 SPACES)FOR N=1 TO 
{SPACE}4 
2 {11 SPACES}RR=R(N) 
:{11 SPACES}IF R(14+N) 
=] THEN TT=T1+f[/R(10+N 
):ELSE TT=T2+{/R(10+N) 
:{11 SPACES}ON N GOSUB 
2176, 2230, 2170, 2230 

2{7 SPACES}NEXT N 
2{7 SPACES)IF R(19)=0 
{SPACE)THEN K=K+1:IF K 
>16 THEN K=2 
:{7 SPACES}COLOR 1,K 
2{7 SPACES}DRAW ,X1,¥1 
TO X2,¥2 

:{7 SPACES}GET AS:IF A 
$<>"" THEN GRAPHIC 6,1 
RETURN 
2{3 SPACES}NEXT T2 
NEXT Tl 

COLOR 1,2:CHAR 1,7,24, 
"PRESS ANY KEY TO CONT 
INUE" 
GETKEY A$ 
RETURN 

POLARX=RR*COS (TT) +XCEN 
TER 
IF Nel THEN X1=POLARX: 
ELSE X2=POLARX 
RETURN 

POLARY 

POLARY=RR*SIN (TT) +¥CEN 
TER 
IF N=2 THEN Y1=POLARY: 
ELSE Y2=POLARY 
RETURN 

DIRECTORY ---- 

PRINT" {CLR}"; 
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2300 
PP 2310 

2326 
2330 
2346 
2358 

2360 
2376 

2388 
2398 

2406 
2410 

2420 
2438 
2446 
2458 
2468 

2478 
2488 

2499 
2500 

2516 
2520 
2536 
2540 
2556 
2560 
2578 

2580 
2598 

26068 

2616 

1541 

DIRECTORY 
PRINT: PRINT"<<PRESS AN 
Y KEY TO CONTINUE>>"; 
GETKEY BS 
RETURN 

SAVE MG 

GOSUB 2590:IF FS="" TH 
EN RETURN 
DOPEN#2, (FS) ,W 
IF DS THEN :S¥S DEC("C 
C6A") ,,23,7:PRINT DSS; 
tSLEEP 3:GOTO 2430 
FOR I=1 TO 19 
2{3 SPACES}PRINT#2,R(I 
) 
NEXT I 
DCLOSE#2 
RETURN 

LOAD MG 

GOSUB 2590:1F FS="" TH 
EN RETURN 
DOPEN#2, (FS) ,R 
IF DS THEN :SYS DEC("C 
C6A") ,,23,7:PRINT DSS; 
:SLEEP 3:GOTO 2540 
FOR I=1 TO 19 
INPUT#2,R(I) 
NEXT I 
DCLOSE#2 
RETURN 

GET FILENAME - 

GOSUB 1880:PRINTCHRS (2 
TV ROR 
INPUT"FILENAME =>";FS: 
ES=LEFTS (F$,16) 
RETURN 

Speed And 
Alignment Tester 
See instructions in article on page 
63 before typing in. 

0801:0D 

@811:0a 
@819:08 
9821:4C 
6829:04 
O831:FA 
8839:98 
@841:A5 
@849:05 
9851:18 
@859:05 
@861:8D 
0869:84 
6871:00 
G879:A4 
G88l:F2 
0889:EE 
6891:06 
0899:D1 
@8A1:04 
@8A9:C9 
68B1:78 
@8B9:12 
@8C1:BA 
@8C9:F3 
@aD1:1C 
@8D9:DC 
G8E1:20 

GBE9:04 
@8F1:22 
@8F9:04 
9901:68 
9909:GC 
@911:8D 
6919:20 
O921:4A0 
6929:20 
6931:28 
@939:A2 
6941:5A 
6949:F1 
@951:A5 
@959:43 
@961:05 
9969:20 
6971:08 
979:D8 
@981:C9 
0989:56 
6991:00 
9999:20 
@9A1:16 

@9B1:C4 
@9B9:A5 
@9C1:60 
@9C9: 4c 
@9D1:1C 
99D9:00 
@9E1:1C 
G9E9:88 
69F1:18 
G@9F9:1C 
GAG1:60 
GAG9:AG 
GA11:60 
@A19:A9 

GA41:22 
GA49:22 
@A51:04 
@A59:8D 
GAG1:A2 
GA69:FE 
QA71L:CA 
GA79:FE 
GA81:50 
GA89:86 
GA91:8E 
GA99306 

GAC1:20 
GAC9:13 
@aD1: 98 
GAD9:16 
GAE1:85 
GAE9:85 
@AF1:85 
GAF9:B1 
@B01:90 
@BG9:C6 



@B91:F0 F9 C9 85 DGB G3 4C GD 68 | GE39:68 AS FD 20 AB FF AS FE 40 | 10£1:45 54 55 52 4E 20 54 4F 74 
0B99:0B 20 44 £5 A2 GB AG 1B Cl | GE41:26 AB FF AY 26 26 AB FF G5 | 1G£9:20 4D 41 49 4E 20 4D 45 FC 
@BA1:20 8C GF A2 G6 20 95 13 E5 | GE49:AG GG 60 18 AS FB 69 20 53 | 1@F1:4E 55 90 OD BD BD GD 9E B4 
@BA9:AG 43 20 C2 13 A912 26 94 | GE51:85 FB 96 G2 E6 FC 18 AS 62 10F9:11 26 20 26 20 20 26 20 92 
@BB1:06 GF 20 E8 GE AX EG 20 1A | GE59:FD 69 26 85 FD 90 G2 E6 48 1161:20 28 26 20 49 4B 53 45 BO 
@BB9:A8 FF A9 G6 20 AB FF AQ G7 | GEG1L:FE 60 AG GG A2 GB 38 AS 54 1109:52 54 26 42 4c 41 4E 4B EO 
@BC1:05 20 AB FF 26 CA GE AG 60 | GE69:8D E9 3C 85 BF AS BC E9 BC | 1111:20 44 49 53 4B GD GD GD 68 
@BC9:05 26 AS FF 99 8A @G 88 9E | GE71:00 85 BE 90 29 AS BF 85 4E 1119:8D OD 9E 20 26 28 26 26 BC 
@BD1:D@ F7 20 AB FF AS 8B FG AB | GE79:8D A5 BE 85 BC CB DG £6 FF | 1121:2@ 2@ 20 58 52 45 53 53 G6 
@BD9:03 4C 98 GC DB 38 AS BF DA | GE81:88 84 Bl 86 B2 84 BE 86 EC 1129:2@ 1E 12 41 4E 59 20 4B 9C 
@BE1:E9 DB 85 8D AS 8E E9 46 EE | GE89:8F CO G2 99 89 CO G4 99 CA 1131:45 59 92 9E 20 57 48 45 BC 
@BE9:85 8C BO 24 AI 2B 85 B3 F6 | GE91:09 AY IC 85 B4 68 AD 99 BC 1139:4E 26 52 45 41 44 59 OD 04 
@BF1:38 A9 DB ES 8F 85 8D AQ BF | GE99:D0 F9 AY YE DG FS 38 AS 30 1141:9A @@ OD 9A 4E 4F 52 4D 9D 
OBE9: 46 GEA1:8D E9 G6 85 SF AS BC E9 2E | 1149:41 4c 26 44 49 53 4B 26 BS 

GEA9:G0 85 SE 99 D4 AS BF 85 E3 | 1151:44 52 49 56 45 20 53 50 5A 
@ca9:01 @EB1:8D AS 8E 85 8C EG DG B6 BB | 1159:45 45 44 20 49 53 3A 20 26 
@C11:A9 2D 85 B3 20 63 GE AS 85 | GEB9:A5 BA 20 Bl FF A5 B9 29 AO | 1161:99 12 33 36 30 2E 30 92 6B 
@C19:B2 C9 G8 FO GD E6 Bl DG 44 | GECL:EF G9 EG 20 93 FF 4C AE 1A 1169:20 52 58 4D OD @D OD 9A 60 
@C21:02 £6 BO 38 AY GA ES B2 B81 | GECS:PF 20 AE FF AS BA 20 B4 DO | 1171:41 43 54 55 41 4c 20 44 Ad 
0C29:85 B2 38 A9 2C E5 Bl 85 34 | GEDL:FF AY 6F 85 BO 4C 96 FF CA 1179:49 53 4B 20 44 52 49 56 D4 
@C31:Bl A9 61 E9 G@ 85 BO AS 68 | GED9:20 86 GF AG G2 BY 88 13 2D 1181:45 20 53 50 45 45 44 206 AS 
@C39:B4 20 D2 FF A2 OD 26 AA 42 | GEE1:20 AB FF 88 16 F7 60 26 G2 1189:49 53 3A 20 99 12 20 20 £3 
@C41:0C A9 12 20 D2 FF AS BO AG | GEE9:86 GF AG G2 BY BE 13 24 BC | 1191:20 26 20 92 20 52 58 4D 31 
@C49:A6 Bl 20 CD BD AQ 2E 26 13 | GEF1:A8 FF 88 16 F7 60 26 80 76 1199:@D 6D @D 9A 54 48 45 26 3F 
@C51:02 FF AY GG AG B2 20 CD 16 | GEF9:0F AG G2 BO 8B 13 20 AB 33 11A1:44 49 46 46 45 52 45 4E Bl 
@C59:BD A2 10 20 AA GC A5 B3 81 | GFGL:EFF 88 10 F7 60 48 20 F7 IF 11A9:43 45 20 49 4E 20 53 50 41 
@C61:20 GFO9:0E 68 26 AS FF AY G4 26 AS 11B1:45 45 44 28 49 53 3A 20 7E 

GF11:A8 FF 4C AE FF 20 G6 GF 93 | 1189:99 12 26 26 26 20 26 92 87 
@C71:20 @F19:20 E8 GE AD EG 20 AB FF BE 11C1:28 52 58 4D OD @D OD OD 2B 
@C79:A9 @G A6 SF 26 CD BD 26 GB | GF21:A9 G6 20 AB FF AQ 14 26 13 | 11C9:@D OD OD 9E 20 20 26 26 23 
@c8l:E4 FF FG GB A9 GC 26 G6 9E | OF29:A8 FF 20 CA GE AG GO 26 SE | 11D1:20 26 20 26 50 52 45 53 BB 
@c89:0F 20 £7 FF 4C GD GB AQ 84 | GF31:A5 FF 99 EG 13 C8 CO 14 B4 | 11D9:53 20 1E 12 41 4B 59 20 AB 
9C91:0F 26 06 GF 4C B3 GB A2 D4 | GF39:DG F5 26 AB FF AG GG 84 G3 | 11E1:4B 45 59 92 9E 20 57 48 BB 
0C99:0D 20 AA GC AG 52 20 AA BF | GF41:8D 84 BE 84 BC AI 1G 85 12 | 1189:45 4E 20 44 4F 4E 45 GD DS 
@CAl:13 20 £4 FF FG FB 4C 85 7D | GF49:88 C8 CO 11 FG GE AS 8D 21 | 11F1:9A GO GD GD 9A 2G 20 20 89 
QCA9:GC AG 1c 18 4c FG FF 20 3B | GF51:18 79 EG 13 85 8D 90 Fl 9C | 11F9:2¢ 20 26 20 20 26 20 20 Ic 
GCB1:44 E5 A9 96 8D 21 DB 8D C3 | GF59:E6 BE DB ED 26 D5 GF 26 1E | 1201:26 56 52 45 53 53 20 9E AE 
@CB9:20 D@ A2 GF AG 2B 20 BC D9 | GF61:E4 FF C9 GG 6G EG GA 96 56 | 1209:51 9A 20 54 4F 26 51 55 BB 
QCC1:GF Ad 87 2@ C6 13 AG 5B 9B | GF69:09 EG 64 99 GA AD GG 4C 1D | 1211:49 54 GG GD GD GD GD 9E 15 
@cC9:20 AA 13 20 E4 FF C9 G0 BB | GF71:CD BD A9 26 26 D2 FF AY 13 | 1219:26 26 26 26 26 26 31 29 68 
QCD1:FG F9 C9 85 DG G3 4C GD AA | GF79:20 20 D2 FF 4C 6E GF AS E9 | 1221:20 9A 44 49 53 4B 20 52 73 
@CD9:0B C9 31 DG GC 26 F7 GD FA | GF81:BA 20 Bl FF A9 6F 85 B9 GB | 1229:4F 54 41 54 49 4F 4E 26 BB 
@CE1:A9 G1 85 8F A9 15 4C FD FG | GFa9:4c 93 FF 86 BE 84 C3 38 £2 | 1231:53 5G 45 45 44 20 54 45 AG 
GCE9:0C C9 41 DG G6 AJ G2 85 1G | OF91:A9 28 ES BE 4A 85 BF AO CB | 1239:53 54 9E GD GD 26 20 20 GA 
GCF1:8F DG G4 AS GO 85 BF 26 76 | GF99:GD 20 D2 FF AG BF 2G Al B6 | 1241:26 20 26 32 29 20 9A 48 EB 
QCF9:F7 GD A9 GO 26 16 GF FQ EE | GFAl:13 A9 IF 26 D2 FF A4 BE 38 | 1249:45 41 44 26 41 4c 49 47 FF 
@D61:63 4C BE GD A9 99 20 D2 1F | GFA9:A9 AF 20 D2 FF BB DG FB 76 | 1251:4E 4D 45 4E 54 20 54 45 BE 
GDO9:FF A6 G2 26 66 GF A2 G1 C4 | GFB1:A9 GD 20 D2 FF A6 BF 26 53 | 1259:53 54 GD GD OD GD BD OD 72 
@D11:2@ Al 13 AD Fl 13 C5 @2 4A | GFB9:Al 13 A4 C3 26 AA 13 AG BE | 1261:9A 20 20 28 26 20 20 20 C2 
QD19:FG G5 A9 96 26 D2 FF AE 86 | GFC1:BF 26 Al 13 AO 1F 20 D2 GA | 1269:28 SO 52 45 53 53 20 9B 17 
@D21:F1 13 26 66 GF A2 G2 20 BA | BPCO:FF A4 BE AQ B7 20 D2 FE 67 | 1271:31 20 9A 4F 52 20 9E 32 O1 
GD29:Al 13 A6 8D EG 64 DG G4 C4 | GFD1:88 DG FB 6G AI BG 85 BG 96 | 1279:20 9A 54 4F 2G 43 4F 4E CE 
@D31:A9 99 Dd GA EG SE BG G4 27 | grp9:85 Bl A2 16 G6 8D 26 BE BD | 1281:54 49 4E 55 45 GB GD BD 92 
9D39:A9 96 D@ @2 AY 9E 20 D2 E2 | GFE1:26 BG 26 B1 AS BG 38 E5 65 | 1289:0D GD 9E 11 26 26 26 26 3E 
OD41:FF AG BD 20 66 GF AS BF G3 | GFEI:HB AY AS Bl £5 BC 94 G6 50 | 1291:20 20 24 20 20 49 4E 53 ED 
9D49:C9 G1 FO 42 A2 G1 20 Al C5 | GFF1:E6 8D 85 Bl 84 BG CA DO FF | 1299:45 52 54 20 46 4F 52 4D E2 
@D51:13 A9 G3 26 16 GF FG G3 93 | GFF9:E3 68 7A GB BD SA OB 9E 76 | 12Al:41 54 54 45 44 20 44 49 CE 
@D59:4C BA GD A6 8D DG G4 AI BS | 1001312 31 35 34 31 2G 44 49 3c | 12A9:53 4B OD GO 20 26 96 73 OE 
0D61:99 DG GA EG 51 94 G4 AD 4A | 1069:53 4B 26 44 52 49 56 45 97 | 12B1:20 9A 3D 20 54 52 41 43 E7 

1011:26 54 45 53 54 45 52 92 23 | 12B89:4B 26 42 45 49 4E 47 20 SA 
1019:0D @G 9E 12 53 56 45 45 6G | 12C1:54 45 53 54 45 44 GD 20 86 
1021:44 20 43 48 45 43 4B 92 Ba | 12C9:2@ 9E 7A 26 9A 3D 20 54 55 
1029:0D G8 9E 12 41 4c 49 47 D9 | 12D1:52 41 43 4B 26 41 43 54 6D 
1031:4E 4D 45 4 54 20 43 48 4B | 12D9:55 41 4c 4c 59 20 52 45 7C¢ 
1039:45 43 4B 92 OD G@ 9A 12 GF | 12E1:41 44 OD 20 20 81 61 20 45 
1641:26 50 52 45 53 53 26 41 8D | 12E9:9A 3D 20 4F 4E 20 54 52 91 
1049:4E 59 20 4B 45 59 20 92 92 | 12F1:41 43 4B 20 52 45 41 44 61 
1051:00 96 12 45 52 52 4F 52 7A | 12F9:41 42 49 4c 49 54 59 20 AB 
1059:92 G0 GD GD GD 9A SO 52 FA | 1301:28 25 29 BD 26 20 99 78 A7 

@DB9:0C AI G9 DA G2 AD GC 26 61 | 1961:45 53 53 20 9E 12 53 5d 99 | 1309:20 9A 3D 2G 42 45 54 57 BO 
@DC1:E1 GD 4C BG GC AS BF C9 B4 | 1969:41 43 45 92 9A 2G 54 4F 1a | 1311:45 45 4E 20 54 52 41 43 AB 
@DC9:02 DG EE A9 G9 26 G6 GF 75 | 1971:24 43 48 45 43 4B 26 41 98 
@pD1:4C FB BC AJ 18 26 El OD 7E | 1079:4c 49 47 4B 4D 45 4B 54 50 
@DD9:A9 1B 20 06 GF 4C BG BC 9B | 1981:GD GD 5G 52 45 53 53 20 DB 
QDE1:26 06 GF A2 18 AG 15 18 1F | 1089:9E 12 41 92 9A 20 46 4F FF 
@DE9:20 FO FF AG 3F 20 AA 13 3D | 1091:52 20 41 55 54 4F 20 52 D2 
@DF1:20 £4 FE FO FB 66 20 44 4A | 1099:45 50 45 41 54 20 41 4c IF 
GDF9:E5 AG AD 20 C6 13 A2 13 Cl | 10A1:49 47 4E 4D 45 46 54 20 G3 | 1349:20 20 9E 7A 26 20 20 B1 46 
@EG1:A9 63 20 A3 13 A9 B2 26 CD | 10A9:43 48 45 43 4B GD GD 50 53 | 1351:61 26 26 26 26 99 78 9A 29 
@E09:D2 10B1:52 45 53 53 20 9E 12 31 BC | 1359:0D @8 GD GD 9A 26 20 26 2E 

10B9:92 9A 26 54 4F 20 53 54 @9 | 1361:20 20 58 52 45 53 53 26 GD 
GE19:D2 1GC1:4F 50 26 41 54 26 54 52 D3 | 1369:12 9E 46 31 92 9A 26 54 AF 
@E21:62 28 D2 FF C6 62 DG ED 9E | 10C9:41 43 4B 24 31 GD GD S@ EE | 1371:4F 26 52 45 54 55 52 4E DG 
GE29:A2 07 AG Gl 86 BF 84 BE 77 | 16D1:52 45 53 53 28 9E 12 46 Fl | 1379:20 54 4F 26 4D 41 49 4E 01 
@E31:18 20 FG FF AQ G1 85 G2 DD | 18D9:31 92 9A 28 54 4F 20 52 FE 1381:28 4D 45 4E 55 OD @6 57 CE 
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4D 
91 
9D 
20 
Ag 
BL 
FB 
Ag 
Ad 

BASIC For 
Beginners 
Article on page 52. 

Math Drill 
BE 14 POKE53280,1:POKE53281,6: 

POKE646,1 
SM 15 REM FOR C16 AND C+4 USE 

{SPACE} -COLOR4, 2,7:COLOR 
G,7,4:COLOR1,2,7 INSTEAD 
OF POKES 

PRINT" {CLR}" 
INPUT" WHAT'S YOUR FIRST 

=19~((LEN(N$) +15) /2) 
PRINT" ({CLR}" 
FORT=1T04: PRINT: NEXT 
PRINTTAB (L) "{RVS}"N; 
{SPACE}MATH PRACTICE 
{OFF}" 

99 PRINT 
160 PRINTTAB(13)"1. 
110 PRINTTAB(13) "2. 

ADD 
SUBTRAC 

ui 
126 PRINTTAB(13)"3. MULTIPL 

¥ 
136 
146 

PRINTTAB(13)"4. DIVIDE 
PRINT: PRINTTAB (12) "WHIC 
H NUMBER? 
GETAS: IFAS <>"1L"THENIFAS 
<> "2 "THENIFAS<>"3"THENT 
PAS <>"4"THENL56 
N=10:Q=RND(-TI/101):REM 
SEE ARTICLE 

X=VAL (AS) 
P=P+1 
ONXGOSUB28G , 286 , 220, 220 
ONXGOSUB350, 360,370,410 
GOSUB420:GoTO180 
IFFLAG=1THEN280 
PRINT: PRINT'TAB (13) "TABL 
EB"; 
INPUTTS 
T=VAL (TS) 
IET>NTHENPRINT"{3 UP}"3 
GoT0236 
IET<1THENPRINT" {3 UP)": 
GoTO230 
ASINT (N*RND(1)) +1. 
BINT (N*RND (1) ) +1 
IF (X=2) AND (AC=B) THEN280 
PRINT" {CLR}": POKE53281, 
6:REM FOR C16 AND C+4 ~ 
USE COLORG,7,4 INSTEAD 
{SPACE}OF POKE 
FORJ=1T07: PRINT: NEXT 
PRINT: PRINTTAB (6) "PRESS 
ONLY RETURN FOR ANSWER 

PRINT: PRINTTAB (13) ;:RET 
URN 
PRINTA"+"BM=" 
TURN 
PRINTA"="B"="; :C=A-BzRE 
TURN 
L=INT (2*RND(1))+1 
ONLGOTO390, 40 
PRINTT"X 
TURN 
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156 

164 

178 
180 
198 
200 
216 
220 
236 

240 
250 
260 

270 

280 
290 
300 
318 

328 
338 

340 

356 :C#A+BiRE 

368 

378 
388 
390 :C=A*T?RE 

FG 406 PRINTA"X"T"=";:C=A*T: RE 
TURN 

XA 410 PRINTA*T 
TURN 

QD 426 DS="": INPUTDS 
SR 430 D=VAL (D$) 
EP 440 IFC=DTHEN480 
BX 450 POKE53261,2:REM FOR C16 

AND C+4 ~ USE COLORG,3 
+5 INSTEAD OF POKE 

3Q 460 PRINT: PRINTTAB (12) "THE 
{SPACE)ANSWER IS"C 

SB 476 GOTOS10 
AS 486 POKE53281,5:REM FOR C16 

AND C+4 USE COLORO,6,4 
INSTEAD OF POKE 

SA 496 PRINT: PRINTTAB(16) "GOOD 
! 

ES 500 K=K+1 
KJ 516 PRINT:PRINT" PRESS RETU 

RN TO CONTINUE OR Q TO 
{SPACE} QUIT. 

KX 520 GETBS$: IF (B$<>CHRS (13) )A 
ND (BS <>"Q") THENS20 

RC 536 IFB§=CHRS (13) THENFLAG=1 
+ RETURN 

MB 546 PRINT" {CLR}":POKE53281, 
6:REM FOR C16 AND C+4 ~ 
USE COLORG,7,4 INSTEAD 
OF POKE 

CJ 550 PRINT:PRINT" SCORE: "K"C 
ORRECT OUT OF"P"PROBLEM 
s 

64 Keyboard 
Enhancer 
See instructions in article on page 
72 before typing in. 

Program 1: Keyboard Enhancer 
BD CO00:a9 

coa8:8D 
CG10:02 
CO18:A0 
C020:06 
CO28:FB 
C03G:D0 
CO38:A5 
CO48:98 
CO48:D0 
CO5G:EA 
ca58:CcD 
C068:CB 
C068:CB 
CO76:D8 
CO78:E1 
C086:03 
Co88:D6 
C696:00 
C898:CO 
COAG: 8D 

8D EA CO 

COBG:CO 
coBa:ca 
cacg:ca 
cecs:A9 
COD6:28 

COEG:CB 
COE8:EB 
COFG:12 
COF8:C3 
C1d0:F8 
C108:1F 
C110:¢3 
118:AD 
c126:05 
C128:¢4 
136:6D 
C138:C1 

C140:60 
C148:ED 
C158:cl 
C158: 60 
C168:BE 
C168:E7 
C178:00 
C178:59 
C186:01 
C188:FB 
C190:A5 
C198: 84 
C1AG:D0 
C1AB:A9 
C1BG:85 
C1B8:Al 
Clcé:cl 
clcé:cl 
1p0:59 
c1p8:44 
C1E@:C9 
C1lE8:D@ 
C1FO:04 
C1F8:27 
C206:20 
C208:E8 

C218:85 
C220:A9 
C228:81 
C230:FC 
C238:EB 
C246:A5 
C248:84 
C256:D0 
C258:A9 
C266:A9 
C268:Al 
C276:Cl 

C286:41 
288:2c 
©290:c9 
C298:Da 
C2AG:67 
C2A8:E7 
C280: 20 
C2B8: 20 
C2C0:FB 
C2ce:a2 
208 :C2 
C2D8:A5 
C2E0:42 
C2E8:FC 
C2F0:C2 
C2r8:A9 
C300:DB 
C308:18 
C3106:38 
C318:FO 
C328:D1 
©328:D2 
C330:D3 
C338:F6 
340:68 
C348:41 

C358:F4 
C368: 43 
C368:8E 
C370:EF 
C378:F7 
C386:D1 

390227 
C398: F6 
C3A0:60 
C3A8: 60 
C3B0:60 
C3B8:8D 
38:26 
c3c8:C2 
¢3D6:8D 
c3p8:85 
C3E6:1E 



C3E8:8D 
C3F0:26 
C3F8:08 
C460:00 
C498:D0 
¢410:8D 
C418:C4 
C420:E8 
428231 
C430:41 
C438:00 
C440334 
C448:41 
C45G:A2 
C458:07 
C460:86 
C468: 41 
C470:BD 
C478:77 
C480:60 
C488:41 

42 
2c 
Al 
85 
Ag 
86 
co 
4c 
41 
oo 
Fa 
c4 
41 
ao 
9D 
cé6 
4. 
81 
@2 
oo 
41 41 60 38 aa 

Program 2: Keyboard Enhancer 
Customizer 
HE 10 REM COPYRIGHT 1988 COMPU 

cx 

JG 

EB 

RD 

cP 

BS 

BJ 
Qk 

QA 

HM 

20 

38 

46 

58 

68 

76 

8a 
98 

168 

116 

126 
138 

148 

156 
160 
178 

180 

TE! PUBLICATIONS, INC. - 
ALL RIGHTS RESERVED 
POKE53280,6:POKE53281,6: 
POKE646,3 
PRINT" {CLR} {3 SPACES}COP 
YRIGHT 1988 COMPUTE! PUB 
+, INC." 
PRINTTAB (11) "ALL RIGHTS 
{SPACE} RESERVED" 
PRINT"{2 DOWN} {4 SPACES} 
"KEYBOARD ENHANCER' CUST 
OMIZER" 
PRINT" {2 DOWN} {RVS} FUNCT 
ION KEY STRINGS" 
PRINT" {DOWN}CURRENT STRI 
NGs {DOWN}" 
FORJ=1T07STEP2 
PRINT"E"; J; "2";CHRS (34); 
:READA:ZZ=A:GOSUB260 

PRINT"NEW DEFINITION:?" 
72:DS="" 
POKE204,0:GETS$:1FSS="" 
THEN116 
IFS$=CHRS (13) THEN160 
POKE212, 1:PRINTS$;:D$=D 
$+S$ 
IFS$=CHRS$ (20) THENDS=LEF 
TS (DS, LEN (DS) -2) 
GoToll1¢ 
PRINT" "; 
PRINT: IFLEN (D$) >1@THENL 
00 
A=22:GOSUB320 

206 

216 
220 

230 
248 

258 
26a 
276 

280 

290 
308 
316 
326 
336 
346 

3568 

368 

PRINT" {DOWN} (RVS}DEFAUL 
T COLORS" 
FORJ=1T03 
READLS: PRINT"CURRENT "; 
Ls," 
READB: PRINTPEEK (B) 
INPUT"NEW VALUE:";X:IPX 
<GORX>255THEN246 
POKEB, X:NEXT: END 
IEPEEK (A) =@THEN310 
IEPEEK (A) =13THENE S="<": 
GoTO30G 
IEPEEK (A) =34THENES=CHRS 
(39) :GoT0308 
FS=CHRS (PEEK(A)) 
PRINTES; :A=A+1:GOTO260 
PRINTCHRS (34) : RETURN 
IEDS$=""THENRETURN 
FORT=1TOLEN (D$) 
IFMIDS (DS,T,1)="4"THENE 
$=CHRS (13) GOTO376 
IFMIDS (D$,T,1)=CHRS (39) 
THENE$=CHRS (34) : GOTO376 
FS=MID$(D$,T,1) 

JA 
KA 
KC 

370 
380 
398 

POKEA,ASC(F$) :A=A+1 
NEXTT: POKEA, 6: RETURN 
DATA 56215,56245,56275, 
50305 
DATA "BORDER" ,50181,"SC 
REEN",50186,"CURSOR", 58 
191 

FM 406 

Treasure Diver 
See instructions in article on page 
28 before typing in. 

37 
c7 

CG0B:A9 
CGG8:A9 
CO1G:A2 
C@18:c8 
C620:69 
c628:85 
CO30:ED 
CG38:D0 
C840:05 
C648:¢B 
C@50:D0 
CO58:AG 
CO6G:A9 
CB68:A9 
C0706:8D 
C078:8D 
CO88:A9 
co88:6c 
CG99:93 
C698: 28 
COAG:B9 
COAB:11 
COBG:A9 
COB8:8D 
Coco:8D 
C8C8:99 
CODG:07 
c@p8:8D 
CGEG:8D 
COE8:C7 
COFG:C6 
COF8:8D 
C180:A9 
C108:A9 
C110:F4 
118:C5 
C126:8D 
¢128:c5 
136:C5 
138:18 
C148:20 
148:98 
C150:31 
C158:A2 
C160:A9 
c168:09 
C176:1B 
178:c9 
c186:c5 
c188:c5 
C196:62 
C198:FO 
C1AG@:8D 
C1aA8:8D 
C1BG:08 
C1B8:33 
C1CG:ED 
Clc8:ED 
C1D6:29 
C1D8:63 
C1E6:03 
Cle8: a0 
CLEG:10 
C1EB:A9 
C260:A9 
¢208:12 
C210:E9 
¢218:c5 
C226:DD 
C228:c5 
C230:C2 

86 
86 

4E 
17 

€248:C5 
C256:DE 
¢258:AD 
C26G:A9 
C268:AD 

C278:29 
C286:B9 
C288:CcS 
C296:02 
C298:E5 
C2AG:AD 

C2B8:C5 
C2B8:99 
2cg:c5 
c2c8:c5 
¢206:C5 
c2D8:GE 
C2E6:7F 
C2E8:E9 
C2FG:F5 
C2F8:Cc9 
C309:68 
C308:E9 
C31G:F8 
C318:£9 
€326:AD 
C328:E5 
C330:00 
€338:05 
C346:C4 
©348:8E 
356:18 
C358: 26 
C360:02 
C368: 20 
C376:1E 
C378:15 
C38G:FF 
¢388:01 
398:C6 
398:AC 
C3A8:D8 
C3A8: 0B 
C3B6:C6 
C388: 63 
C3CB:A9 
C3CB:C6 
C3D8:A9 
C308: 8B 
C3E6:29 
C3E8:E5 
C3F6:C4 
C3F8:4C 
400:C8 
C408:00 
410:18 
C418:FF 
¢428:CD 
428:C7 
C430:65 
C438:G2 
C446:8D 
0448:26 
C456:AD 
C458:BD 
¢460:8D 
C468:A9 
C476:15 
©478:89 
C486:60 
C488:C6 
C496:D0 
C498:A9 
C4AG:01 
C4A8:C7 
C4BG:D4 
C4B8:18 
c4ce:26 
c4ce:a9 
C4D9:CE 
c4pa:ac 

c7 
4c 
8D 
26 
1E 
GA 
ES 
40 

E5 
Do 
AE 
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C508: 95 
516:29 
C518:BD 
520:29 
C528: 60 
C530:01 
538:9D 
C540:E7 
C548:C9 
C556:D8 
C558:DE 
C560:D0 
C568:C5 
C57B:A9 
C578:AD 
C586:D0 
C588:00 
596:c5 
c598:10 
C5AG:C5 
C5A8:10 
CSBO:E7 
C5B8:ES 
C5C8: 8D 
C5C8:C5 
C5D8:A9 
C5D8:AD 
C5E0:D0 
CS5E8: 00 
CSEO:08 

C600:41 
C608: 20 
C610:20 
C618: 20 
C620:20 
C628: 20 
C630:45 
C638:20 
C640: 20 
C648: 20 
C650: 26 
C658:4F 

C668: 07 
C670:05 
C678: 92 
C680:55 
C688: 26 
C690:00 
C698:53 
C6AG: 20 
C6AB: 20 
C6BO: 20 
C6B8:64 
C6CO:4F 
C6C8: 68 
C6DG:E7 
C6D8:69 
C6EG:EL 
C6E8: GE 
C6FO:DF 
C6r8:78 
C700:00 
C708: 86 
C71G:AA 
C718: 00 
C720:40 
C728:00 
C730:08 
C738:00 
C740:00 
C748:80 
C7SG:AA 
C758: 00 
C760:40 
C768:00 
C770200 
C778:300 
C786:00 
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C7EO:00 
C7F8:66 
C806300 
C808: 20 
C816322 
c818:00 
C820:00 
828:00 

838:00 
c840:00 
C848: 26 
C850:22 
C858:F0 
C868:00 
C868:00 
C870:00 
C878:300 
C880:00 
C888:00 
C890:00 
C898:5C 
CBAG:AB 
CBAB: 0D 
BBO: 70 
C8B8:3F 
C8CH308 

Relative Ease 
See instructions in article 
74 before typing in. 

Relative Ease 
€000:20 33 A5 
€008:69 02 90 
C010: 26 
C018: 32 
c020:01 
C628:01 
C030:78 
C038: 03 
C040:56 
C048: 42 
C050:50 
C058: 43 
C060: 4F 
C068: 4c 
C070:B0 
CO78:£0 
CO80:E7 
C088: 85 
c090:10 

COAG? 04 
COAB: 00 
COBG:C9 
COB8:00 
coce:DD 
cece: 0B 
cope@:pp 
COD8:F3 
COEG:CO 
COE: 85 
COFO:A2 
COF8:C4 
C160:20 
C108:57 
C11633A 
C118:79 
C120:co 

on 

128: 20 

C196: 96 
C198: FE 
C1AG:26 
C1A8: 90 
C1B0:60 
C1BBrFO 
C1CO: GE 
C1CB:AE 
C100:B8 
c1p8:2c 
C1EG:B7 
C1E8:DG 
C1FG:39 
C1F8:D0 
C200:F0 
C208:C3 
C210:00 
C218:C5 
C220:FO 
C228:D0 
C230:8A 
C238: 4c 
C240:BD 
C248: 3A 
C256320 
C258:c0 
C260:20 
C268:C0 
C270:A8 
C278:AE 
c286:20 
C288: 20 
€290:20 
C298: 90 
C2AG:B7 
C2A8: 68 

Periscope 
Article on page 70. 

HE 10 REM COPYRIGHT 1988 COMPU 
TE! PUBLICATIONS, INC, = 
ALL RIGHTS RESERVED 

GOSUB620 
PRINT "{HOME}DRIVE TYPE" 
TPRINT"A 1581":PRINT"B 1 
571":PRINT"C 1541(DOWN}" 
PRINT" {UP}PRESS A, B, OR cH 
GETREYTY$3 IFTYS<"A"ORTYS 
>"O"THEN AG 
INPUT "DEVICE NUMBER 
{2 RIGHT)8(3 LEFT)";DR:1 
F DR<8 OR DR>11 THEN 60 
OPEN15,DR,15:0PEN5,DR, 5, 
"#":0PEN4,DR, 4,"#"zGOTO2 
56 
INPUT "TRACK AND SECTOR 
{SPACE}NUMBER"; TR, SE 
IF TYS="A"AND (TR<LORTR>8G 
ORSE<GORSE>39) THENRETURN 

106 IFTYS<>"B"THEN150 
116 IF (TR<1ORTR>7G0RSE<GORS 

£>20) THENRETURN 
126 IF ( (TR>17ANDTR<25) OR (TR 

>S2ANDTR<60)) ANDSE>18TH 
ENRETURN 

130 IB ((TR>24ANDTR<31)OR (TR 
>S9ANDTR<66) ) ANDSE>17TH 

KH 
HH 

20 
30 

ER 4 

DE 5@ 

RF 60 

DB 7 

JF 

QH 

Qx 
Qs 

BC 

88 

90 

CH 



SE 

Sk 

PX 

EH 
BF 

BK 

HP 
EF 

EH 
DA 
SE 
XK 

JJ 
IR 

BM 
SG 

SR 

QR 

RH 
RC 

HS 
FR 

FH 

FF 

14 3S 

150 
168 

178 

188 

198 

200 
210 
228 

238 
248 
258 

268 
276 
280 
298 
308 
318 
320 
336 
348 

358 

368 
376 
386 

398 

406 

418 
420 

436 

440 
458 

460 
476 
486 
498 

500 
516 

528 
538 

540 

545 

558 
560 

570 
58d 

590 

600 

ENRETURN 
IF ( (TR>3GANDTR<36)OR (TR 
>65ANDTR<71) ) ANDSE>16TH 
ENRETURN 
IETY$ <>"C"THEN2G6 
IF TR<1ORTR>350RSE<GORSE 
>20THENRETURN 
IF TR>17ANDTR<25ANDSE>18 
THENRETURN 
IFTR>24ANDTR<3LANDSE>17 
THENRETURN 
IPTR>3GANDSE>16THENRETU 
RN 
PRINT#15,"U1";5;0;TR;SE 
SYs4864 
BK (PO) =PEEK (1624) :BK (PO 
+1) #PEEK (1025): PO=PO+2: 
TEPO>51THENPO=0 
IE PO>LITHENLI=PO 
RETURN 
GOSUB680: PRINTMES: PRINT 
"TRACK "TR;" SECTOR "SE 
GET CS:IFCS=""THEN 260 
IEC$="C"THENGOSUBS 96 
TECS="E" THENGOS UB 336 
IECS="N"THENGOSUB8@ 
IEC$="B" THENGOSUB579 
TECS="Q"THEN6GG 
GoTo25a 
WINDOW G,0,39,7:CL=6 
GOSUB539:GETINS: IFINS=" 
"THEN 349 
IN=ASC (INS): IFIN=13THEN 
550 
IFIN=27THENRETURN 
IFIN=19THEN330 
IFIN=6 7ANDPEEK (211) =8TH 
ENTR=PEEK (C1) : SE=PEEK (C 
1+1) : GOSUB9G : POKE2G8,0: 
GoT0338 
IFIN=66ANDPEEK (211) =8TH 
ENGOSUB570: POKE208,8:GO 
T0338 
IF IN=17ANDCL<21 5THENCL= 
CL+46:GOT0478 
IF IN=29ANDCL<255THEN460 
IF IN=145ANDCL>3 9THENCL= 
CL-48:GOT0478 
IF IN=157ANDCL>@THENCL =C 
L-1:GOT0478 
IF IN=180RIN=146THEN4S7@ 
IF IN<320R (IN>127ANDIN<L 
60) THEN3 44 
CL=CL+1: IFCL>256THEN330 
POKE7, (C1-1024) /40 
C2=(C1-1624) 
IFC2>39THENC2=C2-40: GOT 
0490 
POKE8 ,C2 
POKES, PEEK (5)AND254: SYS 
65520 
PRINTINS; :GOTO34@ 
C1=1024+CL:C2=PEEK (C1): 
POKEC1, XOR (C2, 128) :C3=P 
EEK (C1+1) :C4=C2+C3*256 
POKEC1,C2: POKE8, 19: POKE 
7,7: POKES, PEEK (5) AND254 
2SYS65528 
PRINT" {CYN}{2 LEFT}"C2" 
{LEFT} ($"RIGHTS (HEX$ (C2 
),2)") "C4" {LEFT} ($"HEXS 
(C4)") (5 SPACES}":RETUR 
N 
SYS4883 
PRINT#15,"U2";4;0;TR;SE 
RETURN 
PO=PO-4 : IFPO<@THENPO=LI 
TR=BK (PO) :SE=BK (PO+1) :S 
LEEP1:GOTO96 
TR=PEEK (1024): 
825) :GoTO9a 
INPUT#15,A,B$,C, D+ PRINT 
A;B$;C;D:CLOSE4:CLOSES: 

= PEEK (1 

CLOSE15:PRINT"{2 HOME) 
{CLR}": 248,08 

EB 610 S¥S4944:END:REM ENABLE 
{SPACE} STOP KEY AND RUN 
/STOP-RESTORE 

QD 62@ PO=6:DIM BK(51):PRINTCH 
RS (14) CHRS (8) : POKE248, 1 
92:TR=1:SE=0 

AS 630 POKE53280,0:POKES3281,0 
: PRINT" {CLR} {C¥N} 
{3 SPACES}COPYRIGHT 198 
8 COMPUTE! PUB., INC.” 

KK 640 PRINTTAB(11)"ALL RIGHTS 
RESERVED" 

RE 65@ RES=CHR$ (13) :MES="C CON 
TINUE"+RES+"Q QUIT"+RES 
+"E EDIT"+RES+"N NEW"+R 
ES+"B BACK"+RES+"({DOWN) 
PRESS KEY" 

JH 666 RESTORE:FORI=@70114:REA 
DA: POKE4864+1,A:B=B+A 

GQ 678 NEXT: IFB<>12696THENPRIN 
T"{2 HOME} {CLR} {RED}ERR 
OR{2 SPACES}IN DATA STA 
TEMENTS": END 

BF 686 WINDOW @,16,39,24,1 
GK 69@ SYS4919:RETURN:REM DISA 

BLE STOP AND RUN/STOP-R 
ESTORE 

XE 788 DATA162,005,@32,198,255 
BE 718 DATA16G,000,032,267,255 
FB 728 DATA153,000,004,206,208 
EE 736 DATA247,@76,204,255,162 
GP 748 DATAGB4 ,G32,201,255, 168 
BB 75G DATAGGG,185,001, 004,032 
PJ 768 DATA216,255, 208,192,255 
BK 77@ DATA144,245,173,000,004 
BS 788 DATAG32, 210,255,076, 204 
KX 79@ DATA255,165,005,041,253 
XQ 880 DATA133,@05, 165,145,096 
BB 81 DATA126,169,51,141, 24 
DM 82 DATAG@3,169,255,141,025 
AQ 836 DATAGG3,169, 46,141,043 
KX 84 DATAGO3,169,019, 141,041 
PF 858 DATAGG3,88,096, 000,003 
EK 868 DATA120,169,064,141,024 
FJ 87@ DATAG@3,169,250,141,025 
RH 880 DATAG@3,169,110,141, 04 
DE 898 DATAGG3,169,246,141,041 
DS 930 DATAGG3,@88, 096,082,079 
XX 91@ DATAG66,@69,082,984,032 
HE 92@ DATAG66,G73,088,066,089 

Trap 
See instructions in article on page 
26 before typing in. 
0801:08 G8 GA G3 9E 32 30 36 2E 
9809:31 6G GG GG AI GB BD 21 3B 
@811:D0 8D 26 DG 85 50 85 51 C7 
@819:A9 G8 26 D2 FF AQ BE 20 15 
@821:D2 1A 

33 
@831:73 3E 
9839:99 GB 38 BS GB D1 99 BG 33 
6841:39 88 DO Fl A9 77 85 G1 8G 
@849:A9 G1 8D GE DC A9 66 8D EB 
@851:82 39 8D 83 39 BO BE 1l BO 
6859:99 G8 39 CB CO 38 DB FS 6A 
@861:A9 1F 8D 18 DG AG GO BO G4 
@869:C6 11 99 Dd 39 C8 CO 26 EF 
@871:D@ F5 AG @@ 98 99 GG D4 7B 
@879:99 G6 13 CB CO 18 DG FS C4 
@881:A9 FF 8D GF D4 AQ 8G 8D E4 
0889:12 D4 A9 93 20 D2 FF A9 3C 
689131 

@8A1:99 
G8A9:05 B9 96 12 99 EC G5 AQ D2 
@8B1:GF 99 4¢ D9 A9 G3 99 EC 5G 
@8B9:D9 AJ GC 99 74 D9 CB CB 99 
@8C1:GF D@ DA AG GG BO AS 12 37 

@8D9:A9 
@8E1:8D 
@8E9:8D 
@8F1:8D 
@8F9:8D 
G981:A9 
9989:00 
@911:6F 
8919:0C 
9921:18 
9929:8E 
@931:09 
8939:09 
@941:4c 
9949:4c 
@951:8E 
G959:E8 
6961:13 

G971:A9 
6979:0A 
6981:13 
6989:8D 
@991:4F 
9999:6E 
@9A1:99 
@9A9:99 
69B1:05 
B9B9:A9 
69C1:02 
@9C9:A9 
69D1:26 
99D9:8D 
@9E1:8D 
G9E9:39 
O9F1:84 
@9F9:99 
@AG1:18 

@Al1:co 
@A19:12 
GA21:41 
GA29:24 
GA31:99 
GA39:8D 
GA41:B9 
8A49224 
GA51:0E 
BAS9:A9 
@A61:17 
GA69:A8 

GA79213 
GA81:12 
@A89:11 
@A91:8D 
@A99:13 
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@B71:0C 
@B79:6C 
@B81:0D 
@B89:52 
@B91:2B 
@899:DC 
OBAL:EO 
GBA9:EO 
@BB1:0C 
68B9:13 
@BC1L:A9 
@BC9: 06 
@BD1:9C 
OBD9:AG 

@BE9:D2 
OBF1:B9 
OBEO:F4 
@CO1:Ad 
OCO9:FE 
OC11:08 
@C19: 8D 
@C21:13 
OC29:FF 
0C31:30 
@C39: 8D 
OC41:A5 
0C49:C9 

0C59:00 
0C61:D0 
@C69:6A 
6C71:00 
OC79:FF 
@c81:BD 
0C89:02 
@C91:BA 
@C99:3C 
@CA1: 21 
OCA9: 06 
@CB1:4C 
OCB9:A9 
@CC1:AD 
@CC9:AE 
@cD1:36 
@cD9:c4 
@CE1:88 
@CE9:13 
@CF1:38 
OCF 9:04 
@D01:10 
9D09:8D 
@D11:CA 
9D19:26 
9D21:88 
9029:0A 
@D31:A9 
9D39:01 
OD41:A9 
@D49:22 
@D51:Cco 
@D59:Da 
OD61:AA 
0069: 36 
@D71:86 
@D79:A5 
@DB1:A9 
@D89:D3 
OD91:A2 
@D99:C6 
@DA1:4E 
@DA9: 8D 
ODB1:4C 
GDB9: 62 
@DC1302 
@DC93 4c 
@pp1: 8D 
@bD9:Da 
GDE1:62 
ODE9:C6 
QDF1:D1 
ODE9:13 
G£01:0B 
GE69:13 
GE11:FF 

AS 
26 
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@E19:13 
@E21:1A 
GE29:20 
@E31:E9 
GE39:4C 
@E41:A9 
BE49:CA 
@E51:BD 
G£59:9D 
GE61:85 
9£69:08 
GE71:84 
GE79:0E 
@E81:C8 
GE89:8D 
@E91:D0 
GE99:8E 
GEAL:D4 
GEAI: DG 
GEB1:D0 
GEB9:EO 

@FG1:55 
GFG9:601 
@F11:D0 
GF19:D0 
OF21:0F 
GF29:CcO 
GF31:10 
GF39: EF 
OF41:4C 
OF49:0F 
OF51:54 
OF59:FO 

@F69:AD 
GF71:90 
GF79:90 
OF81:58 
GF89:62 
OF91L:EE 
@F99:AD 
OFAL:58 
OPA9:C9 
GFB1:E8 
GFB9:4C 
GFC1:BD 

GFD1:20 
GFD9:6F 
OFE1:06 
OFE9: 8D 
OFF1:D4 
OFF9:D4 
1001: 8D 
1669:8D 
1011:10 
1619:8D 
1021:CA 
1029:A9 
1031:£6 
1639: 4F 
1041:26 
1649323 
1051:5A 
1659: 00 
1061:CE 
1069:A9 
1671:CA 
1079213 
1081:BD 
1089:FE 
1091: 0D 
1999:BD 
1GAL:FE 
16A9: 0D 
16B1:D4 
10B9:D4 

16C1:8D 
1609360 
10D1:10 
16D9:FE 
1GE1:FF 
1089385 
10P1:4C 
10F9:18 
11013:FC 
1109:A5 
1111: 68 
1119: 0F 
1121:22 
1129:68 
1131:A2 
1139:85 
1141:208 
1149:98 
1151:29 
1159:D4 
1161:008 
1169:FE 
1171:18 
1179:FE 
1181:A5 
1189:11 
1191:07 
1199: FF 
LIAL:FB 
11A9:08 
11B1:60 
11B9:68 
11C1:06 
1109:3E 
11D1:1F 
11D9:E0 
LIEL:FF 
11E9:63 
11F1:22 
11F9:22 
1201:62 
1269:508 
1211:34 
1219:66 
1221:6E 
1229:61 

1249:FE 
1251:00 
1259:60 
1261:68 
1269:13 
1271:08 
1279:7D 
1281:3¢ 
1289:20 
1291:3¢ 
1299:31 
12A1:16 
12A9:13 
12B1:15 
1289:20 
12C1:01 
1209: 00 
12D1:@1 
1209: 
12£1:61 
12£9:00 
12F1:02 
12F9:02 
1301:BE 
1369:00 

1319300 
1321:00 
1329:00 
1331:08 
1339:00 
1341:00 

1351:00 
1359:00 



Pree Spirit 
Software Inc. 

UTILITIES 

ULTRA DOS UTILITIES 
Module | 

High Speed Hard Drive or dual floppy drive backup utility forthe Amiga 
500, 1000 or 2000, 512K Amiga required. Compatible with any hard drive 
that follows conventional AmigaDOS protocol. Backup those valuable 
files on your Hard Disk the easy way for only $5995! 

OXFORD PASCAL 128 
OXFORD PASCAL 128 is an implementation of standard Pascal 
designed specifically for the C128, Itoffers all the enhancements of this 
powerful language together with some useful enhancements for the 
128. Only $gga5} 

SUPER AIDE 
All-purpose utility program for the C64 provides: 
* Bi-directional scrolling * Auto Line Numbering 
* Auto Line Deletion + Renumber 
«Trace function * ML Monitor 
* Disassembler * List all variables to screen 
* Lo-Res Screen Dump + Hi-Res Screen Dump 
* Number conversion * Restore newed Basic 

(10, hex, binary) program 
* Append files * Change Device number 
* Format — short acked Line Editor 
new/complete new * Determine file load 

* Menu-driven address 
* Change THIS TO THAT — search for all instances of 

specified string and replace with second specified string 
* And much, much more! 

Super Aide, the complete programmer's toolkit. Only $99 OBI 

MONSTER POWER 
BIG WHEEL MONSTER arcade action for the C64! One to four 

players can compete in Tractor Pulls, Mud Bogs and Monster 
Trucks. 

Monster Power is only $4 495! 

STRATEGIC PLAYGROUND FOOTBALL 
Enjoy a nice game of football on the C64. Using playground 

rules, one or two players can compete. Getatreat fromtheicecream 

truck at half time. 

Strategic Playground Football is only $995} 

. excellent, efficient program that can help you save both 
money and downtime.” 
1541/1571 Compute!’s Gazette 
Drive jivigint Dec., 1987 

1541/1571 Drive Alignment reports the alignment condition of the disk 
drive as you perform adjustments. On screen help is available while the 
Program is running. Includes features for speed adjustment. Complete 
instruction manual on aligning both 1541 and 1571 drives. Even includes 
instructions on how to load alignment program when nothing else will 
load! Works onthe C64, Sx64,C128_ in either 64 or 128 mode, 1541, 1571 
ineither 1541 or 1571 mode! Autoboots to all modes. Second drive fully 
supported. Program disk, calibration disk and instruction manual only 

ere $3495! 
Super 81 Utilities is a complete utilities package for the 

> Z 1581 disk drive and C128 computer, Among the many 
TILITIG Super 81 Utilities features are: 

* Copy whole disks from 1541 or 1571 format to 1581 partitions. 
* Copy 1541 or 1571 files to 1581 disks 
* Backup 1581 disks or files with 1 or 2 1581's 
* Supplied on both 372" and 5%" diskettes so that it will load on either 
the 1571 or 1581 drive. 

* Perform many CP/M and MS-DOS utility functions 
* Perform numerous DOS functions such as rename a disk, renamea 

file, scratch or unscratch files, lock or unlock files, create auto-boot 
and much more! 

Super 81 Utilities uses an option window to display all choices available 
at any given time. A full featured disk utilities system for the 1581 for only 

$3995 

Commodore 1700 and 1750 RAM 
expansion modules which turns all or vat RAN-DISK 
part of the expansion memory into a lightning fast RAM-DISK. RAMDOS 
behaves similar to a much faster 1541 or 1571 floppy disk except that 
the data is held in expansion RAM and not on disk. Under RAMDOS, 
50K program can be loadedin ¥2 second. Programs andifiles can be 
transferred to and from disk with a single command. RAMDOS is 
available for only $3995] 

RAMDOS is a complete RAM based 
“Disk” Operating System for the 

SUPER BIKE 
Action-packed, fun-filled motor cycle arcade game 

for the C64. Race the clock in Motocross, Enduro, 
Supercross or Trials. Fly through the air on spectacular 
jumps. Bounce over woop-de-doos, 

Avoid logs, trees, water holes, brick walls, other bikers, etc. as you vie 
“for the gold cup. 

Thrilling Super Bike action for only $4 495} 

GALACTIC FRONTIER 
Exciting space exploration game for the C64, Search for life forms 

among the 200 billion stars in our galaxy. Scientifically accurate, 
‘Awesome graphics! For the serious student of astronomy or the casual 
explorer who wants to boldly go where no man has gone before. 

Only $9995) 

Order with check, money order, VISA, MasterCard, COD. 
Free shipping & handling on US, Canadian, APO,FPO 

orders, COD & Foreign orders add $4.00 

Order From: Free Spit Software, Inc. 
905 W. Hillgrove, Suite 6 

LaGrange, IL 60525 
(312) 352-7323 
1-800-552-6777 

For Technical Assistance call: (312)352-7335 

SELECTED PRODUCTS AVAILABLE FROM FINANCIAL SYSTEMS SOFTWARE LTD IN ENGLAND 0905-611-463 



COMPUTER 
800-221-7770 

‘AMIGA $100.00 ‘AMIGA $100.00 [Lamica $100.00 

“AUTHORIZED 
mmodore PARTS: WE BUY ALIVE 

64 60.00 
cal 901225-01 10.85 1841 NEWT, 75.00 SERVICE CENTER 901226-01 1085 

1541ALPS' 60.00 CABLES AND MISC. 99 4227-03 10.85 
SX64 150.00 Rec 6 PIN DIN 3.95 901229-05 10.85 
MSD $02 100.00 12'6 PIN DIN 6.95 7701/8701 7.85 
1871 85,00 18'6 PIN DIN 7.95 8721 16.85 
1526/802 45,00 1 EEE TO EEE Pia BACK20.95 8: 9.00 
MPS801 35,00 1 EEE TO PET PIG BACK24 95 825100 11.85 
SFO 1001 85,00 64 24,95 6502 res} DEAD WICO BAT HANDLE 15.95 6532 29 

40,00 WICO 3 WAY 18.95 6520 385 
541 NEWT 60.00 WICO BOSS, 11.95 6522 2.95 

y T 80.00 MEDIA MATE SCASE 625 6526 8.85 
1541 ALPS’ 40.00 Tyac CONNECTION 44.95 6567 13.85 MSD SD2 75,00 Ful DsD0 8.95 6581 8.85 
SX64 100,00 8050 OR 8032 295.00 6510 885 

4164 99 MUST BE COMPLETE sep auenna iC So20 48s 

TC ELECTRONICS * ussess""° 28572 "185 
HWY 36 PO 1129 — 2s.00'mni onver 225902 zs 
HARTSELLE, AL. 35640 205-773-1077 

SEND FOR OUR COMPLETE LIST OF PARTS AND SOFTWARE 

SB CC — 
AMATEUR COMPUTING ENTHUSTAST 

IF you enjoy writing programs during 
your spare moments and dream of publishing someday: 
THEN Why Wait for someday, be an ACE programer today! 

rograms written in a programing format that allows you'to read them easier sb you cane 
how other programers have achieved the 

results you see on the screen and include them in yours 

your programs to ACE in the preferred 
programing format that you will receive and 

money based on the number of menbers at time 
of publication plus year end bonuses for future use 

(STATUS NEWS) We, Ve, RAY ust, BEET 
For ACE to thrive as a club we hunger for program 
Submissions and suggestions from our members. ACE 
will only be as good as the members that support it 

First tim full year membership fee is $62.95 which will get you a disk package every 
month. Jhe first one will be the “ACE Member Starter Package"; which contains membership papers, submission 
forms, prefered program format plus a “Private Library” 
program which no enthusiastic programer can do without 

aie Convince yourself! 
Send $12.95 now to receive the "ACE Member Starter Package": Then after you find out wnat this club is Bil about. Send the balance of 
become an ACE programer 

fOIN) 
of computer you use, 
type of membership 

the membership fee to 
Use=Learn, Submit=E€arn 

‘Send your Name, Address and type 
Plus check or money order for 

(Full $62.95, Trial 31295) to 

P’O. Box F 
Mukwonago, Wi. 53149 

C= Commodore’ 
Easter Sale 
TO Order TOLL FREE 

sci aaabuiciii 
Ue 

: 
GA" 500 

'W/1084 Monitor 

& 1010 Drive 

$995 
A500 
W/1084 Monitor 

$785 1010 EXT Drive 
AVATEX 1200. 

= Commodore* 4 1 28 $ 2 2 9 

oer 
yatrepgreremmrcery ree z 

1581 DISK DRIVE 

) 
i 

SaaS BY 1571 DISK DRIVE 
1084 MONITOR 

C128 W/1571 Drive ou 
C128 w/1571 & 1084 Monitor .. 
(C128 w/1571 & Thomson 4120 

1541 II DISK DRIVE .$175” 
1802 MONITOR .......$189” 

64C w/ 154111 Drive 
64C w/FSD-2 Drive . 

CG Commodore ~ 1280 $449 

* 128K Memory 
* Built in 1571 Disk Drive 
Detachable Keyboard 

128D w/1084 Monitor 
128D w/Thomson 4120. 



800-558-0003 Computgthility Introduces : 800-558-0003 

NAMM EPYX VCR California Gamesitiany 
California Skating With California Babes 

California Surfing With California Waves 

California BMX With California Hills 

California Skateboards With California Thrills 

California Sailboards With California Fame 

Can Onily Be Found On 

New VCR California Games 

Get it before they're gone. From 

Dowahll Sting, Oval Track Speed Skating, CromsCous- 
Skiing, Figre Skating, Slalom, and Lage. 

ticipate opening, cloting and awards ceremonies se 
in he Canadian rockies, 
1 Ptay with up to eight ends, or the computer 

IMPOSSIBLEp EE 
MISSION I 

Elvin returns after three years of plotting 
the ultimate takeover plan with the most 
futuristic destructive devices deadly to 
anyone determined to stop him! 

Destroyer .. 22.95 Home Video Producer: 
Dive Bomber somos 18,95 Impossible Mission 
‘Mato Cross 1295 LA Crack Down .__.... 
Fast Load .. 2295 — Omricron Conspiracy 
4x4 Of Road Racing .....2295 __ RAD Warrior 

INCI ‘No surcharge for S 
MastorCard om, 

‘To Ordor Call Froe 
800-558-0003 senrisemepmest 

outfebility 
P.O, BOX 17002,MILWAUKEE.Wi $3217 1 

EDYX. VCR California 
Games” 

It ain’t beach blanket bingo. 

@ Includes a VHS videocassette of the hottest 
beach action in California : 
beaches, surfing, sailboarding, skateboarding, 

BMX, and rollerskating. Over 200 events in all. 
@ Gameboard with the highways, beaches and 

landmarks of California. 
@ Chance cards, dice, and the videotape make 

each game different. 
@ Players go head to head or gang up against the 

leader. 
@ Game emphasis is on California lifestyle, girls, 

cards, skateboarding, and surfing. 

This is better than the computer Game 

SCA VACAR HEU MAVALC ELT 

-<patigi —: PHACKOWN 

‘| OFF-ROAD RACING 
{4 Gear up for some fantastic action with this 

computer game. This game comes with four 
bY exciting courses, realistic rig preparation, 

PGi controll over all aspects of the race, and rig to 

2295 
1495 Wintor Editon 

95 SummeGamest or2,..1495 World Games. 
295 Soy USSpy3 1695 Wrtor Games 

For Toc nt Order neuter fo Win rere 
Teetuinvtorcney 414-357-8181 
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How To Type In 
COMPUTE"s Gazette Programs 

Each month, COMPUTE!’s Gazette 
publishes programs for the Com- 
modore 128, 64, Plus/4, and 16. 
Each program is clearly marked by 
title and version. Be sure to type in 
the correct version for your ma- 
chine. All 64 programs run on the 
128 in 64 mode, Be sure to read the 
instructions in the corresponding 
article. This can save time and elim- 
inate any questions which might 
arise after you begin typing. 

We frequently publish two 
programs designed to make typing 
easier: The Automatic Proofreader, 
and MLX, designed for entering 
machine language programs. 

When entering a BASIC pro- 
gram, be especially careful with 
DATA statements as they are ex- 
tremely sensitive to errors. A mis- 
typed number in a DATA statement 
can cause your machine to “lock 
up” (you'll have no control over the 
computer), If this happens, the only 
recourse is to turn your computer 
off then on, erasing what was in 
memory, So be sure to save a pro- 
gram before you run it. If your com- 
puter crashes, you can always 
reload the program and look for the 
error. 

Special Characters 
Most of the programs listed in each 
issue contain special control charac- 
ters. To facilitate typing in any pro- 
grams from the GAZETTE, use the 
following listing conventions. 

The most common type of con- 
trol characters in our listings appear 
as words within braces: {DOWN} 
means to press the cursor down 
key; {5 SPACES} means to press 
the space bar five times. 

To indicate that a key should 
be shifted (hold down the SHIFT 
key while pressing another key), 
the character is underlined. For ex- 
ample, A means hold down the 
SHIFT key and press A. You may 
see strange characters on your 
screen, but that’s to be expected. If 
you find a number followed by an 
underlined key enclosed in braces 
(for example, {8 A}), type the key 
as many times as indicated (in our 
example, enter eight SHIFTed A’s). 

If a key is enclosed in special 
brackets, — 3, hold down the 
Commodore key (at the lower left 
corner of the keyboard) and press 
the indicated character, 

Rarely, you'll see a single letter 
of the alphabet enclosed in braces. 

When You Read: Press: See: | When You Read: Press: See: 

{CLR} SHIFT | [ CLRIHOME _ {PUR} [exj[s] 

{HOME} [ CLRIHOME | {RN} Cy 
(uP) [T case | {BLU} C7] 
(DowN) [ces || (EL) [] 
{LEFT} i tA} a] Po 

eee: (RB) farj=] 
{RVS} {5B} [2] & 

(OFF) (R) ferjlo] 
{BLK} {B} Cs] (ff 

iwi i) 
{RED} {F7} (J 

(evn) (8) far]le] 
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This can be entered on the Commo- 
dore 64 by pressing the CTRL key 
while typing the letter in braces. For 
example, {A} means to press 
CTRL-A, 

The Quote Mode 
Although you can move the cursor 
around the screen with the CRSR 
keys, often a programmer will want 
to move the cursor under program 
control. This is seen in examples 
such as {LEFT}, and {HOME} in 
the program listings. The only way 
the computer can tell the difference 
between direct and programmed 
cursor control is the quote mode. 

Once you press the quote key, 
you're in quote mode. This mode 
can be confusing if you mistype a 
character and cursor left to change 
it. You'll see a reverse video charac- 
ter (a graphics symbol for cursor 
left). In this case, you can use the 
DELete key to back up and edit the 
line, Type another quote and you're 
out of quote mode. If things really 
get confusing, you can exit quote 
mode simply by pressing RETURN. 
Then just cursor up to the mistyped 
line and fix it, 
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Philip I. Nelson 

“The Automatic Proofreader” helps 
you type in program listings for the 
128, 64, Plus/4, and 16 and prevents 
nearly every kind of typing mistake. 

Type in the Proofreader exactly as 
listed. Since the program can’t check it- 
self, type carefully to avoid mistakes. 
Don’t omit any lines, even if they con- 
tain unfamiliar commands. After finish- 
ing, save a copy or two on disk or tape 
before running it. This is important be- 
cause the Proofreader erases the BASIC 
portion of itself when you run it, leav- 
ing only the machine language portion 
in memory. 

Next, type RUN and press RE- 
TURN. After announcing which com- 
puter it’s running on, the Proofreader 
displays the message ‘Proofreader 
Active”. Now you're ready to type in a 
BASIC program. 

Every time you finish typing a line 
and press RETURN, the Proofreader 
displays a two-letter checksum in the 
upper-left corner of the screen. Com- 
pare this result with the two-letter 
checksum printed to the left of the line 
in the program listing. If the letters 
match, it’s almost certain the line was 
typed correctly. If the letters don’t 
match, check for your mistake and cor- 
rect the line, 

The Proofreader ignores spaces not 
enclosed in quotes, so you can omit or 
add spaces between keywords and still 
see a matching checksum. However, 
since spaces inside quotes are almost al- 
ways significant, the Proofreader pays 
attention to them. For example, 10 
PRINT’ THIS IS BASIC” will generate 
a different checksum than 10 
PRINT“THIS ISBA_ SIC”. 

A common typing error is transpo- 
sition—typing two successive charac- 
ters in the wrong order, like PIRNT 
instead of PRINT or 64378 instead of 
64738. The Proofreader is sensitive to 
the position of each character within the 
line and thus catches transposition 
errors. 

The Proofreader does not accept 
keyword abbreviations (for example, ? 
instead of PRINT). If you prefer to use 
abbreviations, you can still check the 
line by LISTing it after typing it in, 
moving the cursor back to the line, and 
pressing RETURN. LISTing the line 

substitutes the full keyword for the ab- 
breviation and allows the Proofreader 
to work properly. The same technique 
works for rechecking programs you've 
already typed in. 

If you're using the Proofreader on 
the Commodore 128, Plus/4, or 16, do 
not perform any GRAPHIC commands 
while the Proofreader is active. When 
you perform a command like GRAPH- 
IC 1, the computer moves everything at 
the start of BASIC program space—in- 
cluding the Proofreader—to another 
memory area, causing the Proofreader 
to crash. The same thing happens if you 
run any program with a GRAPHIC 
command- while the Proofreader is in 
memory. 

Though the Proofreader doesn’t 
interfere with other BASIC operations, 
it’s a good idea to disable it before run- 
ning another program. However, the 
Proofreader is purposely difficult to dis- 
lodge: It’s not affected by tape or disk 
operations, or by pressing RUN/ 
STOP- RESTORE. The simplest way to 
disable it is to turn the computer off 
then on. A gentler method is to SYS to 
the computer's built-in reset routine 
(SYS 65341 for the 128, 64738 for the 
64, and 65526 for the Plus/4 and 16). 
‘These reset routines erase any program 
in memory, so be sure to save the pro- 
gram you're typing in before entering 
the SYS command. 

If you own a Commodore 64, you 
may already have wondered whether 
the Proofreader works with other pro- 
gramming utilities like “MetaBASIC.” 
The answer is generally yes, if you're 
using a 64 and activate the Proofreader 
after installing the other utility. For ex- 
ample, first load and activate Meta- 
BASIC, then load and run the 
Proofreader. 

When using the Proofreader with 
another utility, you should disable both 
programs before running a BASIC pro- 
gram. While the Proofreader seems un- 
affected by most utilities, there’s no 
way to promise that it will work with 
any and every combination of utilities 
you might want to use, The more utili- 
ties activated, the more fragile the sys- 
tem becomes. 

The New Automatic Proofreader 
1@ VEC=PEEK(772)+256*PEEK(773) 

2LO=43 :HI=44 

The Automatic Proofreader 

20 PRINT “AUTOMATIC PROOFREADE 
R FOR ";:IF VEC=42364 THEN 
{SPACEJPRINT “C-64" 

30 IF VEC=50556 THEN PRINT 
c-20" 

46 IF VEC=35158 THEN GRAPHIC C 
LRiPRINT "PLUS/4 & 16" 

5@ IF VEC=17165 THEN LO=45:HI= 
46:GRAPHIC CLR:PRINT"128" 

68 SA=(PEEK(LO)+256*PEEK(HI))+ 
6:ADR=SA 

78 FOR J=8 TO 166:READ BYT:POK 
E ADR, BYT:ADR=ADR+1 :CHK=CHK 
+BYT:NEXT 

80 IF CHK<¢>20570 THEN PRINT “* 
ERROR* CHECK TYPING IN DATA 
STATEMENTS" : END 

98 FOR J=1 T0 5:READ RE,LF,HF: 
RS=SA+RF:HB=INT(RS/256) :LB= 
RS-(256*HB) 

108 CHK=CHK+RE+LF+HF:POKE SA+L 
F,LB:POKE SA+HP, HB:NEXT 

110 IF CHK<>22054 THEN PRINT " 
*ERROR* RELOAD PROGRAM AND 
{SPACEJCHECK FINAL LINE":EN 
D 

“yr 

128 POKE SA+149,PEEK(772) :POKE 
SA+150,PEEK(773) 

130 IF VEC=17165 THEN POKE SA+ 
14,22:POKE SA+18,23:POKESAt 
29, 224:POKESA+139,224 

146 PRINT CHRS(147);CHRS$(17);" 
PROOFREADER ACTIVE":SYS SA 

150 POKE HI,PEEK(HI)+1:POKE (P 
EEK(LO)+256*PEEK(HT))-1,0:N 
EW 

160 DATA 128,169,73,141,4,3,16 
9,3,141,5,3 

170 DATA 88,96,165,26,133,167, 
165,21,133,168,169 

188 DATA 0,141,0,255,162,31,18 
1,199,157,227,3 

190 DATA 202,16,248,169,19,32, 
210,255,169,18,32 

208 DATA 218,255,160,0,132,180 
4132,176,136,230,180 

218 DATA 208,185,0,2,240,46,20 
1,34,208,8,72 

228 DATA 165,176,73,255,133,17 
6,104,72,201,32,208 

230 DATA 7,165,176,208,3,104,2 
@8,226,104,166,180 

240 DATA 24,165,167,121,0,2,13 
3,167,165,168,105 

258 DATA 6,133,168,262,208,239 
+240,202,165,167,69 

260 DATA 168,72,41,15,168,185, 
211,3,32,210,255 

270 DATA 104,74,74,74,74,168,1 
85,211,3,32,216 

280 DATA 255,162,31,189,227,3, 
149,199,202,16,248 

290 DATA 169,146,32,210,255,76 
+86,137,65,66,67 

300 DATA 68,69,76,71,72,74,75, 
77,80,81,82,83,88 

319 DATA 13,2,7,167,31,32,151, 
Piegaa ote a8 1229) LeTride 

aes 
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(212) 594-7140 1 -800 “345-7058 MONTGOMERY GRANT 
FOR CUSTOMER SERVICE 
CALL MON-FRI/9 AM-4 PM 

(718)965-8686 
FAX NO. 2125641497 

TELEX NO. 422132HMOLLER 

C 64¢ <6 
G0". With Geos Program! 
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it) Cx128= $219 

“NEW C-128D with Built 
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#1700128 EXPANSION 

commodore 

DISK DRIVES 

= Ce 1541/¢ $149.95 
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] | 
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500 
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Hook-up Cables & Adaptors 

Package of 10 Diskettes 
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$579 $799 
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MODEL D PACKAGE 

18M PC/XT COMPATIBLE 

512K RAM Computer Key- 
board 360K Floppy Drive 
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ISAME PACKAGE 
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commodore 

PROFESSIONAL PACKAGE 
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Disk Drive Enhanced 
Keyboard Serial & Parallel 
Ports 12" Monitor All 
Hook-up Cables & Adaptors, 
Package of 10 Diskottes 

aCe mps-toco $169 ao) LOR OB RINTER SEAGATE $499 
=: mPs-1250 $239 ae aBuana one $279 

‘SAME PACKAGE DPS-1101 DAISY ¥/20 MB HARD prive *7 09 WHEEL PRINTER 
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Centied check, bank check, Mastercard, Vies, Am Ex, Diner's Club, CarteBlanche, Discover Card and C 0.0.'s accepted. No additional 

cs must wait 48 weeks clewrance, Money orders are non ceried checks. N.Y, 
lay sudjectto changewithout notice. Notretponsibiefortypographic errors. Raturn 
thorieation mumber, Of etuins wil nol be accepted, IM PC/XT are reqistered 

{iagemarts of Intemational Business Machine Corp. All orders can be shipped Air Express-call for deta, tures ar thutrave ony 
sans may ret be exact 

$159 

NO SURCHARGE FOR CREDIT CARD ORDERS 
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AMIGA MAKESIT POSSIBLE... |e 512KiRam 
Insider ines: MCS MAKES IT AFFORDABLE! 

AMIGA 
500/2000 
SPECIAL 
PROMO... 

$CALL 
SPECIAL PRICING 

@ PRO DRIVE...... 
@ 3.5W/Pass Thru... $180 
@ 1010 Drive... $200 

@ 1680 Modem .... $120 
@ GENLOCK $200 rd Drive Controller 

Panasonic rt Laser .. Industrial Comy re PE 1 080i-I 
10911-11 

MODEMS 
SUPRA 

paves Compan 
xterna 1200 Baud... 793° 

2400. £169°°" | 1500 nt... 579% KISS 
ENGINEERING | Joenc Oo. 

HARDWARE 

764 RAM $119.95 
351 Mouse $34.95 
B Switch $30 
LPS Color Prir..... $400 
annon Cartridges .., $Call 
ASIO CZ101 $250 

$4 2Qes- | 2400 Baud eDigiview 20 ..... $129.95 
x Cab © Digiview Camera... $199.95 

w/t Lens 
© Digiview Stand $55 
© Disk Case(3%) $8 

isk Head Clar $8 
NX1000 Rainbow 

$Call j ducator 64. $124.95 
$15 Se ace scone | ( _AMIGA ‘I 

Nx1000 Rainbow Call NX1000... $160* 1000 $6 
NX15 280* 

+p, NB2410.....380* 
ey) NR15 420° 

Powertpe L.O. 160° 

<< Nx1000¢ $180* 
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REFURBISHED @ Okimate 20 $179.95 
wintertace 

@ Hard Cards SCall 
@ Printer Drivers $Call 

@ Roland Plotters SCall 

@S.C.S1. Controllers... $Call 
@ Sonix Speakers $70 

Qos 
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“Package Pricing 

HIGH QUALITY DS/DD 
DISKETTES 
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Lifetime Warranty 
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Lmitone (10) Pack Per Customer 

18C.P.S. DAISY WHEEL 

$98°° 
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3% DS/DD..... *1.80 
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5% DS/DDanun’. . 30¢ 
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Ottis Cowper 

“MLX” is a labor-saving utility that 
allows almost fail-safe entry of Com- 
modore 64 machine language programs. 

Type in and save some copies of MLX— 
you'll want to use it to enter future ML 
programs from COMPUTE!’s GAZETTE. 
When you're ready to enter an ML pro- 
gram, load and run MLX. It asks you for a 
starting address and an ending address, 
These addresses appear in the article ac- 
companying the MLX-format program 
listing you're typing. 

If you're unfamiliar with machine 
language, the addresses (and all other 
values you enter in MLX) may appear 
Strange. Instead of the usual decimal 
numbers you're accustomed to, these 
numbers are in hexadecimal—a base 16 
numbering system commonly used by 
ML programmers. Hexadecimal—hex 
for short—includes the numerals 0-9 
and the letters A-F, But don’t worry— 
even if you know nothing about ML or 
hex, you should have no trouble using 

LX. 
After you enter the starting and 

ending addresses, you'll be offered the 
option of clearing the workspace. 
Choose this option if you're starting to 
enter a new listing, If you're continuing 
a listing that’s partially typed from a pre- 
vious session, don’t choose this option. 

A functions menu will appear, The 
first option in the menu is ENTER 
DATA. If you're just starting to type in 
a program, pick this. Press the E key, 
and type the first number in the first 
line of the program listing, If you've al- 
ready typed in part of a program, type 
the line number where you left off typ- 
ing at the end of the previous session 
(be sure to load the partially completed 
program before you resume entry), In 
any case, make sure the address you en- 
ter corresponds to the address of a line 
in the listing you are entering. Other- 
wise, you'll be unable to enter the data 
correctly. If you pressed E by mistake, 
you can return to the command menu 
by pressing RETURN alone when 
asked for the address. (You can get back 
to the menu from most options by 
pressing RETURN with no other input.) 

Entering A Listing 
Once you're in Enter mode, MLX prints 
the address for each program line for 
you. You then type in all nine numbers 
on that line, beginning with the first 
two-digit number after the colon (:). 

Each line represents eight data bytes and 

a checksum. Although an MLX-format 
listing appears similar to the “hex 
dump” listings from a machine lan- 
guage monitor program, the extra 
checksum number on the end allows 
MLX to check your typing. 

When you enter a line, MLX recal- 
culates the checksum from the eight 
bytes and the address and compares 
this value to the number from the ninth 
column. If the values match, you'll hear 
a bell tone, the data will be added to the 
workspace area, and the prompt for the 
next line of data will appear. But if MLX 
detects a typing error, you'll hear a low 
buzz and see an error message. The line 
will then be redisplayed for editing. 

Invalid Characters Banned 
Only a few keys are active while you’re 
entering data, so you may have to un- 
learn some habits. You do not type 
spaces between the columns; MLX 
automatically inserts these for you. You 
do not press RETURN after typing the 
last number in a line; MLX automatical- 
ly enters and checks the line after you 
type the last digit. 

Only the numerals 0-9 and the let- 
ters A-F can be typed in. If you press 
any other key (with some exceptions 
noted below), you'll hear a warning 
buzz, To simplify typing, the numeric 
keypad modification from the March 
1986 “Bug-Swatter” column is now in- 
corporated in the listing. The keypad is 
active only while entering data. Ad- 
dresses must be entered with the nor- 
mal letter and number keys. The figure 
below shows the keypad configuration: 

MLX checks for transposed charac- 
ters. If you're supposed to type in AO. 
and instead enter 0A, MLX will catch 
your mistake. There is one error that 
can slip past MLX: Because of the 

Machine Language Entry Program 
For Commodore 64 

checksum formula used, MLX won't 
Notice if you accidentally type FF in 
place of 00, and vice versa. And there's 
a very slim chance that you could gar- 
blea line and still end up with a combi- 
nation of characters that adds up to the 
proper checksum. However, these mis- 
takes should not occur if you take rea- 
sonable care while entering data. 

Editing Features 
To correct typing mistakes before fin- 
ishing a line, use the INST/DEL key to 
delete the character to the left of the 
cursor. (The cursor-left key also de- 
letes.) If you mess up a line really badly, 
press CLR/HOME to start the line over, 
The RETURN key is also active, but 
only before any data is typed on a line. 
Pressing RETURN at this point returns 
you to the command menu. After you 
type a character of data, MLX disables 
RETURN until the cursor returns to the 
start of a line. Remember, you can press 
CLR/HOME to quickly get to a line 
number prompt. 

More editing features are available 
when correcting lines in which MLX 
has detected an error. To make correc- 
tions in a line that MLX has redisplayed 
for editing, compare the line on the 
screen with the one printed in the list- 
ing, then move the cursor to the mis- 
take and type the correct key. The 
cursor left and right keys provide the 
normal cursor controls. (The INST/ 
DEL key ‘now works as an alternative 
cursor-left key.) You cannot move left 
beyond the first character in the line. If 
you try to move beyond the rightmost 
character, you'll reenter the line. Dur- 
ing editing, RETURN is active; pressing 
it tells MLX to recheck the line, You can 
press the CLR/HOME key to clear the 
entire line if you want to start from 
scratch, or if you want to get to a line 
number prompt to use RETURN to get 
back to the menu, 

Display Data 
The second menu choice, DISPLAY 
DATA, examines memory and shows 
the contents in the same format as the 
program listing (including the check- 
sum). When you press D, MLX asks you 
for a starting address. Be sure that the 
starting address you give corresponds 
to a line number in the listing. Other- 
wise, the checksum display will be 
meaningless. MLX displays program 
lines until it reaches the end of the pro- 
gram, at which point the menu is redis- 
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COMMODORE 
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COMMODORE 128/20 PC. 
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ae Monte oGomnser Pr oH ay Gann Monta Dr Nand Cabar oP ota 
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Ais 
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aie 

= aS 
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$498...... 

URNS 

‘COMMODORE 128/20 PC. 
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OUTFIT INCLUDES. Comrade 128 Keytaws 
(oxen 12" Comprar Montr {er Conmedon’ #AC Ader Dees 
ae Dra Head Clear Po 

*498 

COMMODORE 1280/20 PC. 
TOP OF THE LINE OUTFIT 
QUITIT INCLUDES: Commodore 

a pom 

8 9 8 COMPLETE 

COMMODORE Taek Pc, 
PROFESSIONAL OUTFIT 

out 

‘ee Dove Hand Cea 

$598... 
— 
COMMODORE AMIGA 500 
TOP OF THE LINE OUTFIT 
OuTHT MERE Age $0 Ho Bt Dine Paeepeteeepeety oft Datta ee Dt Wed Coa Bice Pl lori boon 

$848....... $688... 

BLUE CHIP 
20 PIECE OUTFIT 
IBM/XT. 
COMPATIBLE 

=> S548 
EATONS UO 8 to apna OK Ro 

PCIO-1 
20 PIECE 

WITH 20Mi HARD DRIVE. 
WITH OMI HARD DRIVE. 
SAM 

‘Game Coe 
WITH 10h HARD DRIVE 
WITH 100 HARD DRIVE PCIO-N ADD $1 

COMMODORE 

ae COMPATIBLE 

SEATUACS INCLUDE: S126 Ra Enpndnie 640K 08 
yt 20 MO Nard Dee 

"ACKAGES AVAIL. W/ COMMODORE 

MIX & MATCH THE COMPUTER SYSTEM 
THAT'S GOOD FOR YOU & ONE OF OUR COMPUTER 

SPECIALISTS WILL GIVE YOU A SPECIAL PRICE! 

ourTriT 
IBM 

20K eee Orme FEATUAES WLUOE: 64 

EPSON 
EQUITY I 
20 PIECE OUTFIT 

IBM AT 
COMPATIBLE 
TURBO COMPUTER 

xT 
COMPATIBLE 

STAT 
Fon 0477719 Swichale Mepshet 

el Seri Porth PACKAGE NCLUOLS: Cate Keun 

WITH JMU HARD DRIVE. 
40 MEGABYTE HARO D1 
00 MEGANYTE HARD DRIVE 

= VENDEX 
HEAD START 
1BM XT. 
COMPATIBLE 

Hats WU ms or 64.778 Scdaie 31K Ron 
stip ot Po ‘GREATLY DISCOUNTEDIL 

NUS! OVER $500 WORTH OF SOFTWARE 
BONUS! OVER $1000 WORTH OF COUPONS | 

NO CHANGE 

LEADING 
EDGE 
MODEL D/IBM XT 
COMPATIBLE 

APPLE II-C 
COMPLETE 
ALL IN ONE 
COMPUTER 
PACKAGE 

SoM Had Dine 
‘awsl nC 

17" Canputr Manor Owoars Ma 
Chant A Ale 

$5 QOD ocean 
PACKAGE INCLUDES. Apple LC Ape Oe Ore 

me 
COMMODORE 
AMIGA 2000 
CALL FOR NEW. 
LOW PRICE! 

Expandable To. 9 MB Builth 
Centronics #RGB Video Ports 

ALSO AVAILALE: AMIGA 2002 + MONITOR. 
DRIVE +BRIDGE CORD 

CONTROLLER +2 MB RAM EXPANDER 

NEW 
PRODUCTS & commodore 

FROM 
COMMODORE 128D 
FEATURCS INCLUDE: 128K Ram Menor 
Double Sie Flory Ove eDeachabe 
CALL FON SPECIAL LOW PRICESH 

COMMODORE 1581 
EATUAES WLUDE: 2 260K Dave Deny Dine Drie For Ute 
Wah Commodore Computers 

et 8 

+1g-800 +¢a-1500 
880 +LQ-1050 

‘ALL MODELS AVAILAD! 
GREATLY DISCOUNTEDI 

10 8 Frc eed 454 cos 
Ny 

*STAN NP-10 STAN ND-10 
SSTAR ML:10 «STAR ND: 

FAR NX: 10 STAR NI 
SSTARHXG10€ +STAR WH! 
SSTAR NXGI5 +STAR ND-15 
ALL MODELS AVAILAMLE 

zx commodore 
HARDWARE & 
SOFTWARE 
COMMODORE 1802.0 Monitor 
COMMODORE 1902-A Monitor 
COMMODORE 1670 Modem 
COMMODORE 1700 Expander 
COMMODORE 1750 Expander 

128 Computer COMMODORE 1764 Expander 

1571 Drive 
15416 Drive 
MP51000 Printer 
¥MP51200 Printer 
MPS-803 Printer 

COMMODORE 
COMMODORE 
COMMODORE 
COMMODORE 
COMMODORE 
COMMODORE 

s 

CALL FOR SPECIAL LOW PRICESIt 

COMMODORE 1084 
FEATURES INCLUDE: Hah Reset 
Commodore Cong 
CALL FOR SPECIAL LOW PRICES! 

aN 
= 

NEW 

Ei 
ss) 

ORDER NOW!! 
PHONE ORDERS ONLY 

CALL TOLL FREE 

| (800) 223-0322 
FOR INFORMATION CALL 

(212) 695-7133 

\ OKIMATE oa 
20 COLOR PRINTER 015° faust 

Mm imovtarconnovone “AMIGA 
YORK STATE RESIDENTS CALL 

0 

(212) 695-7133/695-7134 
ON ALL PHONE ORDERS PLEASE CALL 
MON.-SAT. 10:00AM-7:30PM 
SUNDAY 10:00 AM-6:00 PM 

Use Master Card, Visa, American Express, 
or Send Money Order, Certified Check. 

WE NOW TAKE DISCOVER & 
DINERS CLUB 

GREAT oy COMMODORE 64 Computer COMMODORE 1951 Mouse 

ALL IN STOCK! 
GREATLY DISCOUNTED! 

MIBRO Co., INC. 
64 West 36th Street, New York, N.Y. 10018 

(Between Sth & 6th Avenues) 
MON. THRU SAT, 10:00AM-7:30PM SUN. IOAM-6PM 
AN merchandise brand new factory fresh. Minimum shipping and handing charge 
44.95 Shipping charges non retundable. For mail orders please call before sending 
In maney order, No money orders wil be excepted without orders. All prices 
subject 1 change without notice Quantities may belated on some items. Refunds 
within seven days with original packaging ad vafiled guarantee card. All orders 
subject to acceptance and verification, Prices subject to manufacturers increase 
and ot decrease. Not responsible for typographical errors. For information please 
‘all customer service pleae call between 12:30 pm 6:30 pr. Prices good for ma 
‘order ony. Pictures are for iustration and may rot be exact. Department of 

License Na. 600253 



played. You can pause the display by 
pressing the space bar. (MLX finishes 
Printing the current line before halting.) 
Press space again to restart the display. 
To break out of the display and get back 
to the menu before the ending address 
is reached, press RETURN. 

Other Menu Options 
Two more menu selections let you save 
programs and load them back into the 
computer. These are SAVE FILE and 
LOAD FILE; their operation is quite 
straightforward. When you press S or L, 
MLX asks you for the filename. You'll 
then be asked to press either D or T to 
select disk or tape. 

You'll notice the disk drive starting 
and stopping several times during a 
load or save. Don’t panic; this is normal 
behavior. MLX opens and reads from or 
writes to the file instead of using the 
usual LOAD and SAVE commands. Disk 
users should also note that the drive 
prefix 0; is automatically added to the 
filename (line 750), so this should not 
be included when entering the name. 
This also precludes the use of @ for 
Save-with-Replace, so remember to give 
each version you save a different name. 

Remember that MLX saves the en- 
tire workspace area from the starting 
address to the ending address, so the 
save or load may take longer than you 
might expect if you've entered only a 
small amount of data from a long list- 
ing. When saving a partially completed 
listing, make sure to note the address 
where you stopped typing so you'll 
know where to resume entry when you 
reload. 

MLX reports the standard disk or 
tape error messages if any problems are 
detected during the save or load. (Tape 
users should bear in mind that Commo- 
dore computers are never able to detect 
errors during a save to tape.) MLX also 
has three special load error messages: 
INCORRECT STARTING ADDRESS, 
which means the file you’re trying to 
load does not have the starting address 
you specified when you ran MLX; 
LOAD ENDED AT address, which 
means the file you're trying to load 
ends before the ending address you 
specified when you started MLX; and 
TRUNCATED AT ENDING AD- 
DRESS, which means the file you're 
trying to load extends beyond the end- 
ing address you specified when you 
started MLX. If you see one of these 
messages and feel certain that you've 
loaded the right file, exit and rerun 
MLX, being careful to enter the correct 
starting and ending addresses. 

The QUIT menu option has the ob- 
vious effect—it stops MLX and enters 
BASIC. The RUN/STOP key is dis- 
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program without turning off the com- 
puter, (Of course, RUN/STOP-RE- 
STORE also gets you out.) You'll be 
asked for verification; press Y to exit to 
BASIC, or any other key to return to the 
menu, After quitting, you can type 
RUN again and reenter MLX without 
losing your data, as long as you don’t 
use the clear workspace option. 

The Finished Product 
When you've finished typing all the 
data for an ML program and saved your 
work, you're ready to see the results. 
The instructions for loading and using 
the finished product vary from program 
to program. Some ML programs are de- 
signed to be loaded and run like BASIC 
programs, so all you need to type is 
LOAD “filename’,8 for disk or LOAD 
“filename” for tape, and then RUN. 
Such programs will usually have a 
starting address of 0801 for the 64. Oth- 
er programs must be reloaded to specif- 
ic addresses with a command such as 
LOAD “filename’’,8,1 for disk or LOAD 
“filename’’,1,1 for tape, then started 
with a SYS to a particular memory ad- 
dress. On the Commodore 64, the most 
common starting address for such pro- 
grams is 49152, which corresponds to 
MLX address C000. In either case, you 
should always refer to the article which 
accompanies the ML listing for infor- 
mation on loading and running the 
program. 

An Ounce Of Prevention 
By the time you finish typing in the data 
for a long ML program, you may have 
several hours invested in the project. 
Don’t take chances—use our “Auto- 
matic Proofreader” to type the new 
MLX, and then test your copy thorough- 
ly before first using it to enter any sig- 
nificant amount of data. Make sure all 
the menu options work as they should. 
Enter fragments of the program starting 
at several different addresses, then use 
the Display option to verify that the 
data has been entered correctly. And be 
sure to test the Save and Load options 
several times to insure that you can re- 
call your work from disk or tape. Don’t 
let a simple typing error in the new 
MLX cost you several nights of hard 
work, 

MLX For Commodore 64 

SS 1® REM VERSION 1.1: LINES 8 
38,958 MODIFIED, LINES 4 
85-487 ADDED 

EK 100 POKE 56,50:CLR:DIM INS, 
I,J, A,B, A$ ,BS,A(7) NS 

DM 110 C4=48:C6=16:C7=7:Z2=2:2 
4=254 :25=255:26=256:27= 
127 

CJ 128 FA=PEEK(45)+Z6*PEEK(46) 

SB 

FR 

JB 

GF 

KR 

DR 

138 

140 

150 

1698 

178 

188 

2008 

218 

220 

238 

240 

250 

270 

288 

290 
3808 

340 
3508 

3608 

378 

) :H$="0123456789ABCDEF™ 
RS=CHRS (13) sL$="(LEFT)" 
25$=" ":D$=CHRS (20) 2Z8= 
CHR$(6):T$="{13 RIGHT}" 
SD=54272:FOR I=SD TO SD 
+23:POKE I,@:NEXT:POKE 
{SPACE }SD+24,15:POKE 78 
8,52 
PRINT" (CLR) "CHR§(142)CH 
R§(8):POKE 53280,15:POK 
E 53281,15 
PRINT TS" (RED) (RVS} 
{2 SPACES]£8 @3 
(2 SPACES} "sPpc(28)" 
{2 spaces} {orF}{BLU) ML 
X It (RED) (Rvs) 
{2 spaces) "spc(28)" 
(12 spaces) (BLU) " 
PRINT"(3 DOWN) 
{3 SPACES)COMPUTE!'S MA 
CHINE LANGUAGE EDITOR 
{3 Downs" 
PRINT" (BLKJSTARTING ADD 
RESS£ 43"; :GOSUB3003:SA=A 
D:GOSUB1640:IF F THEN18 
8 
PRINT" (BLK}(2 SPACES JEN 
DING ADDRESS§43";:GOSUB 
300 :EA=AD:GOSUB1030+1F 
{SPACE]F THEN190 
INPUT"(3 DOWN) {BLK]CLEA 
R WORKSPACE [Y/NJE43";A 
$tIF LEFTS$(A$,1)<>"Y"TH 
EN220 
PRINT"{2 DOWN) (BLU)WORK 
ING...";:FORI=BS TO BS+ 
EA-SA+7:POKE I,0:NEXT:P 
RINT "DONE" 
PRINTTAB(18)"{2 Down} 
{BLK} {RVS} MLX COMMAND 
{SPACEJMENU {DOWN}E43": 
PRINT TS$"{RVSJE(OFFJNTE 
R DATA" 
PRINT T$"{RVSJD{OFFJISP 
LAY DATA“:PRINT TS" 
{RVS)L{OFFJOAD FILE" 
PRINT TS"{RVS)S(OFFJAVE 
FILE":PRINT T$"{RVSJQ 
{opr}urT{2 DowN} BLK)" 
GET A§$:IF A$=N$ THEN250 
A=0:FOR I=) TO 5:IF A$= 
MID$("EDLSQ",I,1)THEN A 
=1;155 
NEXT:0N A GOT0420,619,6 
98, 700, 280 :GOSUB1060 :GO 
70250 
PRINT"{RVS) QUIT "sINPU 
T"{DOWNJR43ARE YOU SURE 
CY/N]";AS$:IF LEFTS$(AS$, 

1) <>"¥"THEN220. 
POKE SD+24,@:END 
INS=N$ :AD=4 : INPUTINS :1F 
LEN ( IN$) <> 4THENRETURN 
BS=IN$ :GOSUB320 :AD=A: BS 
=MIDS(IN$,3) :GOSUB320:A 
D=AD* 256+A: RETURN 
A=O:FOR Jel TO 2:A§=MID 
$(BS,J,1) sB=ASC(A$)~C4+ 
(AS>"@") *C7 :A=A*C6+B 
IF B<O OR B>15 THEN AD= 
O:A=-1idm2 
NEXT: RETURN 
B=INT(A/C6) :PRINT MIDS( 
H$,B+1,1);:B=A-B*C6:PRI 
NT MID$(H$,B+1,1)7:RETU 
RN 
A=INT(AD/Z6) :GOSUB350:A 
=AD-A*Z6 :GOSUB350 :PRINT 
nich 
CK=INT(AD/Z6) :CK=AD-24* 
CK+Z5*(CK>27) :GOTO399 

198 

268 

318 

320 

338 

abled, so the Q option lets you exit the :BS=PEEK (55) +2 ( PX 380 CK=CK*Z2+254(CK>27) 4A 



DUST COVER & 
EVERYTHING BOOK 

Discovor tho savings and easy shopping available 
{rom TENEX Computer Expross PLUS rocoive a. 
FREE dust cover for your C64, C128 or 64C! Covor 
is anti-static, 8-gauge vinyl sewn to our exacting 
standards with reinforced seams. Got to know our 
(reat products, extensive solection and fast sorvico: 
with a FREE copy of our Everything Book for Com: 
modore Computing, ($2.95 Shipping Charge) 
91627 C-64 Dust Cover and Catalog ta 
30464 C-128 Dust Covor and Catalog (GAN) 
65180 G4C Dust Covor and Catalog (G4N) 

From myeroRh® . 

THE 39¢ DISKETTE! 
[Aro you paying too much for diskettes? Try our first 
quality, prime, 5 1/4* diskettes (no rejects, no sac- 
londs) at these fantastic sala prices and save, save, 
ISAVE! Disks are packaged in boxes of 50; including 
diskattos in slooves, labels, and write-protect tabs, 
[Each diskette is certified to be 100% error free and 
comes with a lifetime warranty (if you have a prob- 
lor, wa'll replace the diskette), All diskettes include 
hub reinforcement rings and write-protect notch. 
All diskottes aro double density and work in eithor 
singlo or double density drives, 
ISS, DD Diskettos, Box of 50 
32391 $19.50 - 39¢ ea.! 
DS, DD Diskottes, Box of 50 
32403 $24,50 - 49¢ ea! 

Super Deal 
On Diskette Storage! 

+A whopping 100 disk (5 1/4") capacity. LomPa Ways for asta socerty‘and bany 
carrying, 

+ Includes 8 indox dividers with labols for or- 
ganization of fling and rotriaval, 

+ Mado of durable anti-static, high impact plastic, 
*Attractive smoked color lid 

Sug, Retail $19.95) 
9.95 

From Your Friends At 

CCOMMOGOAE tH ia eptored aderark; and COMMODORE 12 

Jump On The TENEX Express 
No Gimmicks, No Hidden Charges, No Nonsense, Just Low Prices and Great Service! 

We gladly accept mail orders! 

South Bend, IN 46660 Roethereao00 “$3.98 E CARI ut end, 661 Jess than $20.00 3, WE VERIFY CHARG! iD 

TENEX ger Ad $20.00:539.99 475, ADDRESSES 
Questions? G4N $40,00-$74.99 5.75 

Call 219/259-7051 Sevag samara ORDER TOLL FREE 
7 $300.00 & up 8.75 1-800-348-2778 

vadura of Cormodr Electonics PO, FPO, AK. HN, Vl QU, and fr odes 
te subject o addtanal shipping charges. NOTE: Ove o publaing ad tm, rodve prim and specications 4 INDIANA ORDER LINE 

Hardware Specials 
FDS-2 Disk Drive $159.00 — Epyx 500XJ Joystick $15.95 
Excel 2001 Disk Drive $209,00 Star NX-1000 $CALL 
13-inch Color Monitor $159.95 Star NX-1000C SCALL 
Pow Pak 64 $39.95 Star NX-Rainbow Color Printor SCALL 
Pow't Pak 128 $59.95  NEW!Commodore 128D Computer $CALL 
Okidata 180 Printor $224.95 Commodore 1571 Disk Drive SCALL 
Okidata 120 Printor ‘$189.95 Commodore 1581 Disk Drivo SCALL 
Okimato 20 Color Printor $124.95 Commodore 2002 Monitor SCALL 
Soikosha SP-180VC. $149.95 | Commodore 1351 Mouso, $33.95 
Soikosha SP-1000VC $199.05 1750 RAM Expansion. 
Supor Graphix $59.05 512 K Cartridgo, C126 $179.95 
Super Graphix Jr. $44,095 1764 RAM Expansion- 
Super Graphix Gold SCALL 256K Cartridge, Cb4 $124.95 
IconTroller $17.95 $CALL 

Software Specials 
GEOS-128 
g0oF ilo 
Writier’s Workshop-64 
Writer's Workshop-128 
Echelon 
Book With Any Order! 

159 
FSD-2 
Disk Drive 

€128 Computer System 

GEOS-64 
gooPublish 
geoCalc 
Deskpack 
Basic 8 

$24.95 
$33.95 

Free! 52 "Page Everything" 

Unleash The Power of 
CP/M” On Your C128! 

Reviewed by 
RUN Magazine: 
*..,higher-than-averago quality...10% fastor 
than a 1541,,.half tho size,,.you can rast as- 
sured that the FSD-2 will do a fino job for you," 

Includes Free CP/M Programs 
+ Word Procossor + Disk Utitios » Communications 

CPIM Kit includes a holptul guide to using CP/M such as 
stressing the unique features of Commodore's CP/M, using] 
your 1541 or 1571 drive with CP/M, and using your modem] 
to.access electronic bulletin boards that offarfrae, download 
able software, 

67392 2Disks&ManualforC128 $22.95 

THE FAMOUS SLIK STIK™ 
Tho Silk Stik™ has boon a favorite for yoars.,. and for 
good roason, I's just the right combination of respon- 
sivenoss and accuracy. And the price can't be boat! 
From Suncom, 90 day warranty, Connects diroctly to 
Commodore Computers, 
42086 

Runs all C64 Commorcial Software. 
Full 1 Year Warranty. 

$159 
Only $6.95! 

66166 Disk Drive 

‘THE BEST PRICES* 
"THE BEST SERVICE* 

WHY SHOP 
ANYWHERE ELSE? $6.95 

Shipping Charges NO EXTRA FEE FOR CHARGES 

jac 10 Change wAhou noe 1-800-225-6838 



-PRIND" (DOWN STARTING AT 
R44"; sGOSUB30031F INS<> 
NS THEN GOSUB1O30<IF F 
(SPACE JTHEN4G9 — 
RETURN 
PRIND"(RVS} ENTER DATA 

y LSBU RAC AI IN 
S8NS_ THEN220 
OPEN3,3 «PRINT 
POKE98, B:GOSUB360;1F F 

AUP) U5 RIGHT)" >” Y 
BOR 180’ TO 24 STEP 3355 

-#S$;FOR J=1 TO 2:IP PT 
HEN BS=MID§(IN$,I+I,1) 
PRINT"{RVS)]"BSL§7 tIP 1é< 
24 THEN PRINT" (OFF) "7 
GET ASIF AS=NS. THENATO 
IP (AS>"/ANDAS <"2")OR(A 

/ $>"Q"ANDAS<"G" )THENS40 
SBF A=-(A$="M")-2*(ASR")")— 

| BR Aga.) na4 (ASH /") 5 
AAAS" I") 64 (AS="K") 
ARAWT*(AS="L")-8% (AS=" 
"Yn9* (AS="U") =10* (AS="T 
IVIEASeRONVAL2¥ (AG 
pM 
Ae Vat (ASas¢) s1P A THE 
N AGaMID§ (“ABCD123E456F 

/ 0" ,R,1)2G0T0 540 
IP AS=R§ AND( (130) AND(J 

|  SU)OR F) THEN PRINT BS; + 
VS 23NEXT11=24:GOT0550 
/KO500 IP AS" (HOME}” THEN PRI 

D3F=0:G0T0440 
OMX S10 IP (ASm" (RIGHT )" )ANDE DH 

y ENPRINT BSLS; sGOTOS4a 
GK 528 IF AS<>L$ AND AS<>DS OR | 
Yi, ((T=0) AND(J=1)) THEN GOS 

‘UB1869:G0T0470 
AS=LS+S5+L5 PRINT BS LS 7 
3082-3318 J THEN PRINT 
{SPACEJLS§;1T=1-3 
PRINT AS; 2NEXT J<PRINT 
{SPACE}S$ 7 
NEX'Y Ts PRINT: PRINT" {UP} 
US RIGHT)"; sINPUD#3, ING 
518 INSSNS ‘THEN CLOBE3 1 
GO10220 yj 
POR/I=1 70 25 SrEPS n= 

 MID$ (INS ,):GOSUB320:1F 
Yih THEN GOSUB3BO:A (1 
3)sA 4 

NEXT3IF A<>CK ‘THEN GOSU 
“81060 :PRIND" (BLK) {RVS} 
(SPACE) ERROR: (REENTER L 
INE, B43": F=12GOT0445 

2 GOSUB1080;B=BS+AD-SA:FO. 
R Is TO 7:POKE Bet A(T 
YS 9 
ADSAD48 <P AD>EA THEN ¢ 
LOSE3:PRINT™ {DOWN} (BLU) 
** END OF ENTRY ** (BLK) 
Aa TRIS 
F=9;GoT0440 
PRINT" {CLR} (DOWN) (RVS} 

/ ASPACE}DISPLAY DATA "3G 
OSUB400+1P TINS=N$ THEN2 
28 
‘PRT (Dow (00) PRESS: 
{RVS}SPACELOPF} TO PAU 

SE, {RVS)RETURN[OFF} TO 
BREAKER 44 (DOWN J" 
GOSUB3603B=BS+AD-SA: FOR 

| I#BPO B+7;A=PEEK(1)3GOS 
4 Bees sPRINT S$ 

| Ba 530 

(0 640 hextsPRINe® "ERVS}" 7 3A=CK” 
i ‘GOSUB35O:PRINT 

L3AD! 
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“CKECK+25* (CK>25) «RETURN |/ 

NP BS :d@2:NEXT:1=24 INEX Ae 

ADT LIF ADEA om | 

FA 

SA 

AB 

XP 

PR 

pp 

900 

‘928 

939 

/ BNPRINT" (DOWN) (BLU) ** E 
UND, OP DATA **"sGOTO228 

668 GET AS:IPF AS=R$ THEN GO 
/ SUB1G8S:GOTO226 

678 TE AS“S§ THEN P=F+1:G0S_ 
UB1980 
ONFGOTO630,669,630 
PRUNE" (DOWN) {RVS) LOAD 
Meee “3OP=) 1GOTO - 

PREM DOMNIINE) SAVE © 
{SPACE} PILE!) ";0P=0 
INS=NS: INPUD" (DOWN }FILE 
NAMER43";INS2IF INS=NS 
(SPACE }THEN220 
P=03PRINT" {DOWN} (BLK) 
URVSJTLOFF JAPE OR [RVS} 
D(OPF) ISK: R49"; 
GET ASs1F AS="P" THEN PR 
Int" {Dow} ";Gorosse 
IF A$<>"D"THEN7T30 

_ PRINT "D{DOWN} "sOPEN15,8 
/ 15; “10: ":BsSEA-SA;INS=" 
By "+INS1IF OP THENG1O 
OPEN 1,8,8,INS+", PWG 
OSUBB6O:IP A THEN220 
AHBINT(‘SA/256) sAL=5SA=(A 
4256) sPRINT#.,CHRS (AL) 
7 CHRS (AH) + 
POR I-00 BsPRINTH) CHL 
SES NE y, Srp, 
HEN! 
NEXT (CLOSE) 10L09HA5 «cor 
0940 

800 GOSUBLO60;PRINT™ (DOWN) 
_ {BLKYERROR DURING SAVE; 

£43" ;GosuBB6a 1GOT0220 
OPEN 1,8,8,INS+" Py R"1G 
OSUB8608:1F A THEN220 
GED#1, AS ,B$ sAD=ASC(AS+2. 
$)+256*ASC(BS+25)21P AD 
<>SA THEN F=1:GOTOS50 © 
FOR 15010 BiGET#L,AS +P 
OKE BS+I,ASC(AS+29) #1 (— 
1<>B)AND ST THEN F=2:AD 
aisles 7 
NEXT:LE ST<>64 THEN Pe3/” 
CLOSE1 :CLOSE1530N ABS (F 
>0) +1 GOT0966,970 
INPUTE15,A,AS+IP A THEN, 

/ CLOSEV;CLOSE15 «GOSUB)O 
6o:PRINT" MURVS TERROR: “RK 
Ug its 
RETURN 
POKEL83, REMI GOK 
187 , PEEK (PA+3) sPOKEL88, 
BEEK (PA+4) s1POP=OTHEND2 

EY6 63466s1F (PEEK( 783) A 
ND1)THEN GOSUB1860 :PRIN 

TD" {Dow }(RVS) FILE NOP 
(SPACE }FOUND’ *:GoT0690. 
AD=PEEK (829) 42564PEDK(8 

| 30)2TF AD<*SA THEN Fal 
Goro970 
AsPEEK(831)4+256* PEEK (83 
2)=1:B=F=2* (ACER) =3*( A> 
EA) sAD=A-AD:GOTO936 
A=SA:B=EA+) :GOSUBLO101P 
OKE788,3*SYS 63338 
ASBS?B=BS+(EA-SA)+1sG0S 
UB1O10s0N OP GoTO950:syY 
§ 63591 
GOsUB1080<PRINT" (BLU) ** 
SAVE COMPLETED **":GOr 

0229 
POKE)47,6:SYS 63562;IF 
{SPACE}ST>2. ‘THENSTO Yj 

968 GOSUBLOBO;PRINT" (RLU) ** 
LOAD COMPLETED’ eNGOr 

(0220 
970 Gosunie6ss 

680 
698 

708 

BLO 

820 

830 

840 
B50 

868 

70 
880 

893 

910 

940 

ipa) 

eats) 

RX 1010 “A= INT (A/256) sAL@A= (AH 

ee 1020 BBCI 8/956) (BLOB INH 4 

/ sRETURN 
“HO 1059 GOSUBLO66>PRINT" [RVS) 

“{RVSJERROR DURING LOAD: - 
(pows }849":0N F GosuB9B 

8,938, 1.000 +GOT0220 
PP 980 PRINT"INCORRECT STARTIN 

iY By, ADDRESS ("7 :GOSUB360 + 
RINT") "RETURN i 

SR 99 PRINT "LOAD ENDED AP "74 
_/-ADZSAFAD: GOSUB360 :PRINT, 

D$sRETORN 
rb 1608 PRINT"TRUNCATED! AT END. 

ING ADDRESS">RETURN 

Wy Less AL: POKE) | 

#256) :POKE174, AL; POKEL 
75, DM¢RETURN 

FX 1838 ay AD<SA OR AD>EA HEN 
1058 

HA 2008 TE(AD>511 AND AD<40960 
)OR(AD> 49151 AND AD<53 

248) THEN GOSUB1880:F=0. | 

(SPACE }INVALID ADDRESS 
ESSE As ea 

AR 1960 BOK) SD45,31sPOKE Sb+6 
+208 :POKE 8D,240 ORE 
SPACE JSD+1,4:POKE 
4,33 y 

Dx 1078 ho S=2 TO” DEBI NES BIG? 
01095 

PF 1080 EOKE, SD45,8:POKE Sp+6, 
249:POKE SD,®:POKE SD+ 
2, 98%POKE SD4+4,17- 

AC 1698 FOR S=1 TO 100 {HEX PO 
KE SD+4,03POKE SD,02P0 
‘KE SD+1, 0: RETURN 

COLOR RIBBONS & PAPER 

COLOR RED, BLUE, GREEN, 
RIBBONS BROWN, PURPLE, YELLOW, 

Ribbons Prico Each | Black | Color | Heat 
Transtor 

Apple Imagewriter I/Il 3.75 | 4,60 | 6.50 
Citizen 120 D 5.00 | 6.00 | 7.95 
Commodore MPS 801 4.15 | 4.75 | 5.75 
Commodore MPS 802 6.00 | 6.75 | - 
Commodore MPS 803 4.95 | 5.95 | 7,00 
Commodore MPS 1000 | 3.95 | 4.95 | 6.75 
Commodore MPS 1200 | 5,00 | 6,00 | 7,95 
Commodore 1525 6.00 | - - 
Okidata 82/92/93 1.75 | 2.25 | 4.50 
Okidata 182/192 6.50 | 7.50 | ~ 
Panasonic KX-P 1090 6.75 | 7.75 | - 
Seikosha SP 800/1000 | 5.25 | 6.50 | 7.95 
Star SG 10 1.75 | 2.25 | 4.50 
Star NXIO/NLIO 5,00 | 6,00 | 7.95 

COLOR PAPER 
BRIGHT PACK~200 Sheets/50 each color; Red, 

Blue, Green, Yellow. 9 1/2 X 11 ~ $10,90/pk. 
PASTEL PACK—200 Sheets/50 each color: Pink, 

Yellow, Blue, Ivory. 91/2 x 11 — $10.90/pk. 

Call For Price. T-SHIRT RIBBONS (Heat Transfor) — 

COLOR DISKETTES 
5 1/4” DS/DD Rainbow Pack. 10/pack — $12.50 

For ribbons & paper not listed above, call for price & 
avail, Price & spec. subject to change w/o notice. Min. 
order $25.00, Min. S & H $3.50, Add $2.25 
add'l. IL res, add 6.25% tax. MC & Vis 

0. 
rccepted. 

RENCO COMPUTER PRINTER SUPPLIES 
P.O. Box 475, Manteno, IL 60950 U.S.A. 
1-800-522-6922 (IL) 1-800-356-9981 

815-468-8081 



S & S Wholesalers, Inc. 
226 Lincoln Road © Miami Beach, Florida 33139 

Dealer & Institutional Accts. 1-800-331-7054 

anes Bo SALES 1-800-233 -6345 

305-538-1364 

Czcommodore © Czcommodore - 428-D 

64C COMPUTER WORD PROCESSING SYSTEM 

“WITH THE PURCHASE OF SPECIAL SOFWARE PACKAGE 

© Commodore 128-D Computer w/ built-in 

STAR MICRONICS PRINTER ff. 360K doubio sided disk arive 
@ Hi Resolution 80 column monitor 

w/cable 
® 80 Column High Speed Graphics Printer 

with Interface & cables 
PANASONIC 1081111492" OKIDATA 180 © Word Processing & Database Software 
PANASONE 131 2492" ESPON LXBDD 7750 RAM EXPANDER 169.90 

6 OUTLET SURGE PROTECTOR 18.7 
C64 POWER SUPPLY 28. 

HA GIG HI RESOLUTION 4670" CLONE | COMMODORE 
4200 BAUD MODEM | 300 BAUD COLOR MONITOR MONOCHROME MONITOR 

| DIRECT CONNECT | __ DIRECT CONNECT 40/80 Column Display WISOFWATE 1 MODEM 

| 
I 

80 COLUMN PRINTER 

89,70 

5%" DSDD DISKETTES 139.9. 
49€* 100% CERTIFIED & GUARANTEED ~  Aicats 

“MIN. 50 W/PURCHASE OF DISK FILE 

BERKLEY SOFTWORKS BRODERBUND SO FTWARE MIGHORIGS: 

EPYX 269 RANGE ” 
E95 128 KARAT 17” CONMICIINEINAM 3° Closeouts 
(GEO PUBLISH WHERE IN THE USA. ey CALIFORNIA CAMES: 23.7 FA5 STRIKE EAGLE 20" e 
GEOPROGRAMMER IS CARMEN SAN DIEGO. 23°" CHAMPIONSHIP WRESTUNG 2377 GUNSHIP 20" WAS NOW 
DESK PAK - 1 " PRINTSHOP COMPANION = 23.7" FASTLOAD. 23.” PIRATES 23" HOMEACCOUNTANT 74% 24% 
FuEAS BANK ST. WRITER 29" RAD WARRIOR 7 SAL HOE 23” PAPERCUP I 79% 49% 

5 ‘STREET SPORTS: id 23%" EASY SCRIPT 69. 12° 
DESK PAK I CAL TIMEWORKS WINTER GAMES 237 JANE 128 gam 14% 
GEOWRTE 387 WORDWRIER 1281 2a WORLD GAMES 2377 MINDSCAPE ioGo. on ae 
seen fr PARINER 128 240 BOP N WRESTLE a7 AC aN =n corte eens BY" SWEICNE 28 Bis A BELECIORNIC ARTS BEFENDER OFTHE CROWN 20"" FA BRS Ie 

JAMANAGE ADVENTURE CONST. Ms 0 677 

ECHELON pe eee paar NaN 20", PeAoUNE Se on 
28 Be: ACCOLADE BAROS AEH Bay PEN TPS 

BE BOAR se DAMBUSTERS vss) RES RE) 
Tae PAR He ROHN 2 Rowerne -- CLASS 4th BINCHES Wil Beek divas mms tree (a aan ge mr 
LeRoeRSOANO 2 FYB oo RSIS 28 SUBLOGIC/ACTION SOFT Yr Muu 47 FREE FREIGHT ON ORDERS OVER #100, A prices refiect 

OGI LEGACY OF THE ACIENTS 20.” @ 3% Cosh discount. Add 3% for credit cord purchases. 
FLIGHT SIMULATOR I 32” DIGITALSOLUTIONS MARBLE MADNESS ak COD. orders add 14% per box. Orders under 100° add 14% 
THUDER CHOPPER m0" e shipping and hanging. Quantities on some items may be 
UD PERISCOPE 12 Pocket wena Aa Re Sen limited. Prices are subject to. change without notice. APA, 
SCEVERY DISK 1-12 00.147 Pocer PLE oa” FPO add 6% additional shipping. Foreign orders actual 

Bay POCKET PLANNER I 2 PROGRESSIVE freight charged. All sales are final. Refun of defective 
YAEAST BOBS TEAM PRO 297 merchandise for replacement only with authorization. 

THROUGH ” SUPERSCRIPT 29” Authorized retuins are subject to. restocking fee, Complete 
MANGO! ene 5 oan nos URERBASE 64, ayn listing of all sales policies avaliable upon request, Florida 
WONG FUPASER Ves SHAMPONS!tP FOOTBALL 208" SUPERSCIRPT 128 5 ronieh crt Ok eee Fe 
TAG TEAM WRESTLING 47" TOP FUEL ery Sho Wn 
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THE 
BASEBALL COMMOD ORE SPECIAL 

DATABASE 
LET YOUR COMPUTER 

KEEP TRACK OF YOUR TEAM'S. 
BASEBALL STATS FOR YOU! 

HL EASY TO USE + Menu driven + clear screen directions 
# detalles user's manual * easy data entry © fast stats 
retrieval 
M1 COMPREHENSIVE + 23 player and 22 pitching stats 
* Inning box scores » totals, cums, averages, etc, calculated 
* up to 30 players * unimites games 
1 DETAILED PRINTED REPORTS » Playor rosters * win/ 
Joss records + game summaries * player, pitching and team 
ums » player and pitcher histories ® and a lot more 

MW-350 PRINTER INTERFACE. 
2K BUFFER $49.95 
(OK BUFFER. $59.95 1 

SPECIAL 8K BUFFER UPGRADE 
58.95 

ROM UPGRADE FOR OLDER 
MW-350 1.9ROM. 

$6.50 

CBM 64 POWER SUPPLIES 

REPAIRABLE $39,95 
NON-REPAIRABLE $2,9.95 

MW- 401 40/80 COLUMN 88 
CABLE FOR THE CBM128 
$29.95 
MW-232 RS 232 INTERFACE 
FOR 64/128 $29.95 

MW-611 UNIVERSAL I/O BOARD 
FOR THE C64/C128 

16 ANALOG INPUTS 
16 DISCRETE OUTPUTS 
1ANALOG OUTPUT 
1 EPROM SOCKET 

PROTOTYPING AREA 

64 SOFTWARE AMIGA 
CHAMPIONSHIP AMIGA 2000 

oF ae 

eee eae Bre 98 
1D RACE $14.95 

‘We offer a 15-day money back guarantee, $0 don't delay, Call CBM 64/128 
us with your Visa/Mastercard order or send us the coupon Cé64C $169.00 

C1541C $175.00 
158135 DRIVE $CALL 

sawn 1351 MOUSE $35.00 
sewn oe —. [||ce@Mopem $800 

Visa IMCL chk/MO Toa. C1670 MODEM $SAVE 
—= a Gig Bate 1764 RAM $115.00 

1802C MONITOR —_—$189.95 
C128 $CALL 
C128D $435.00 

Aas 1571 DISK $215.00 
1700 RAM "128K" $105.00 

= 1750 RAM "512K" S$CALL 
JACOBSEN SOFTWARE DESIGNS 

ELEGTON, ARTS CALL 
ALL OTHERS. CALL | MONITOR 

Attn: Order - CPG 
1590 E. 43rd Ave., Eugene, Oregon 97405 

Phone: (503) 343-8030 

MICRO WORLD ELECTRONIX SALES _ 1-800-288-8088 
SUPPORT 303-988-5907 ALL PRICES SUBJECT TO CHANGE 

Sick Disk Drive? 

1541 Physical Exam Sample screen 
ts scatEn ose MO McAL Hat Covenant accunane Sturtematoe 

Available 

90 DAY WARRANTY 
‘on Refurbished 

GENUINE COMMODORE™ 

Power Supplies 
Power Supply — $19.95 

*Return old supply$ 3.00 
Your Cost $16.95 
S&H $ 3,50 

*Returned 
plies must 

Commodore™ 
Authorized 

Service Center 
Available if you need 

help 
Write for catalog. 
All Commodore™ & Amiga™ 

products 

K of 
Erectionies 1O.Amiga isa 
trademark of Commodore Amiga , 

Cardinal Software 
14840 Build America Dr. 
Woodbridge, VA 22191 
Info: (703) 491-6494 
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Use Physical Exam to adjust alignment, speed & stop position. 

Illustrated manual supplies complete in- 
structions to guidevg 
sary adjustments tl 
the test So ketah we s 
tools needed. 
shops and Paichoas to maintain disk 
drives, Easy to use. 

‘or these Commodore Disk 
Drives 1541, 1571, 8050, 8250, 4040, SFD 
1001. $39.! 95 each 

LETTER QUALITY 

juin making neces- 
at are indicated by 
yepecel scopes or 

yy many repair 

BROTHER 
Daisy Whee! PRINTER 

$189.008%% 

For any 
Commodore computer 
lor 100% IBM™ Compatible, 
BOLD, unberting, SUPER @ 
gent tor Resumes, Letters & School” 

=] 800 762-5645 

Diskette data loss 
has many causes. 
That's why Kao 
manufactures and 
tests every part of 
every diskette we sell. 

3.5” DISKETTES 
SS Boxed 
DS Boxed 
HD Boxed 
OS Bulk... 

WE'VE GOT YOUR AlBBONS! 
Apple Dot Matrix, Imagewriter #7437... 
Apple Daisywheel #7479... 
Diablo HY Type It WT471 (M/S). 

7473 (Nylon) 
Epson LO800 #1517. 
Epson L01000 #7519 
Epson L01500 #1466, e 
IBM Proprinter Model 4201 #7445, 
Okidata 120, Microline 182,192, 193 #1414 
Panasonic KXP-1090 #T429..... 

ro per ribbon, minimum 12 ribbons 
(©1988 GENERAL RIBBON CORP. 

You get more for your money when 
you choose our Leos trouble 

free, guaranteed ribbon!! 
MINIMUM ORDER: $25,00, S&H: Continental USA; $4.00 
rst 10, or ewer asks: $3.00, wach succeeding 100 or 
fewer, $2.00 Doz/ Ribbons. Fordign Orders, APO/ FPO. re: 
ui ad siping charge. Mi Residents a 4% tx 0, 

payment with cash, certtied check or money. 
onde Pees suo} change, 

if rei
n P.O, Box 8367, Grand Rapids, Mi 

(616) 452.2487 + FAX (616) 452.4 
Michigan 1:800:632-2468 
Outside Michigan 1-800-258-0028 



UNLEASH THE DATA ACQUISITION AND 
CONTROL POWER OF YOUR COMMODORE C64 OR C128. 

We have the answers to all your control needs. 

NEW! 80-LINE SIMPLIFIED 
DIGITAL 1/0 BOARD 

Create your own autostart dedicated 
controller without relying on disk drive. 

* Socket for standard ROM cartridge. 
© 40 separate buffered digital output lines can 

cach directly switch $0 volts at $00 mA. 
40 separate digital input lines. (TTL). 

* I/O lines controlled through simple memory 
mapped ports each accessed via a single 
statement in Basic. No interface could be easier 
touse. A total often 8-bit ports. 

* Included M.L. driver program optionally called 
as a subroutine for fast convenient access t0 
individual I/O lines from Basic. 

# Plugs into computer's expansion port. For both 
C64 & C128, 1/0 connections are through a 
pair of 50-pin professional type strip headers. 

* Order Model SS100 Plus. Only $119! Shipping 
paid USA. Includes extensive documentation 
and program disk. Each additional board $109. 

Wetake pride in our lnerface board documentation and 
software support, which is available separately for 
‘xamination, Credit agains first order, 
55100 Pus, $20 G4IF22 & ADCOSI6, $30. 

NEW ADDRESS! 

OUR ORIGINAL ULTIMATE 
INTERFACE 

© Universally applicable dual 6522 Versatile 
Interface Adapter (VIA) board. 

* Industrial control and monitoring. Great for 
laboratory data acquisition and instrumentation 
applications. 

* Intelligently control almost any device. 
* Perform automated testing. 

Easy to program yet extremely powerful. 
Easily interfaced to high-perfomance A/D and 
D/A converters. 
Four 8-bit fully bidirectional 1/O ports & eight 
handshake lines. Four 16-bit timer/counters. 
Full IRQ interrupt capability. Expandable to 
four boards, 

Order Model 641F22. $169, posraid USA. 
Includes extensive documentation and programs 
on disk. Each additional board $149. Quantity 
pricing available, For both C64and C128. 
A/D CONVERSION MODULE 
Fast. 16-channel. 8-bit. Requires above. Leaves all 
VIA ports available. For both C64 and C128. 
Order Model 641F/ADC0816. Only $69. 

SCHNEDLER SYSTEMS, 
Dept. G5, 25 Eastwood Road, P.O. Box 5964 

Asheville, North Carolina 28813 Telephone (704) 274-4646 

SERIOUS ABOUT 
PROGRAMMING? 

SYMBOL MASTER MULTI-PASS SYM- 
BOLIC DIS. BLER. Learn to program 
like the experts! Adapt existing programs to 
your needs! Disassembles any 6S02/6510/ 
undoc/65C02/8502 machine code program 
into beautiful source. Outputs. source code 
files to disk fully compatible with your MAE, 
PAL, CBM, Develop-64, LADS, Merlin or 
Panther assembler, ready for re-assembly and 
editing, Includes both C64 & C128 native 
mode versions. 100% machine code and 
extremely fast, 63-page manual. The original 
and best is now even better with Version 2.1! 
Advanced and sophisticated features far (00 
numerous to detail here, $49.95 postpaid 

C64 SOURCE CODE. Most complete 
available reconstructed, extensively _com- 
mented and cross-referenced assembly 
language source code for Basic and Kernal 
ROMs, all 16K. In book form, 242 pages. 
$29.95 postpaid USA. 

PTD-6510 SYMBOLIC DEBUGGER for 
C64. An extremely powerful tool with 
capabilities far beyond a machine-language 
monitor. 100-page manual, Essential for 
assembly-language programmers. $49.95 
postpaid USA, 
MAE64 version 5.0. Fully professional 
6502/65C02 macro editor/assembler. 80-page 
manual. $29.95 postpaid USA. 

NEW ADDRESg) 

® Tone or Pulse Dialing 

® Registered and Type 

Accepted by FCC 

Peas __ 
22nasiion 

FOR COMMODORE C-64 & C-128 
TCM 1200H / 300/1200 BAUD HAYES COMPATIBLE MODEM 

Easy To Install—Plugs Directly Into User 
Port (Requires No RS-232 Interface) 

¢ Fully Hayes Compatible 

e Includes Terminal Software With 
Up/Down Loading Features 

e Auto Answer/Auto Dial 

Compatible 

© Two-Year Warranty 

e FREE Quantum-Link Starter Kit 

¢ Manufactured in the USA 

For more information or to order, call: 

Phone (312) 543-9055 
FAX (312) 543-0379 

rans com,inc. 
703-13 ANNORENO DRIVE ADDISON, IL 60101 

© Bell 212A and CCITT V.21-V.22 



EXPLODE! V3.0 SUPER CARTRIDGE 
CARTRIDGE”? MAYBE 
FEATURES LIKE 
* THE WORLD'S FASTEST CARTRIDGE BASED 
FASTLOADER (LOAD 145 BLOCKS OF PRO— 
GRAM DATA IN 13 SECONDS) 

‘+ YOU CAN TURN OFF EXPLODE FROM YOUR 
KEY BOARD. NO NEED TO EVER UNPLUG. 
EXPLODE! WITH THE OPTIONAL DISABLE 
SWITCH’, ELECTRONICALLY REMOVES EX 
PLODE FROM YOUR COMPUTER AND ALSO 
ALLOWS EXPLODE TO FUNCTION IN 128/40, 
COLUMN MODE 
EVEN WITH EXPLODE TURNED OFF 
CAN STILL CAPTURE ANY SCREEN 
€-128/40 COLUMN MODE" HONEST! 

you 
EVEN. 

CAPTURE ANYIYES ANY SCREEN, EVEN SPLIT 
SCREENS AND EXTENDED BACKGROUND OR 
CUSTOM CHARACTER GRAPHICS, 
PRINT ANY SCREEN TO ANY GRAPHICS CAP. 
‘ALE PRINTER, WITH FULL GRAY SCALE! ALU 
16 COLORS ARE PRINTED. 
SAVE ALL SCREENS TO DISK AS KOALA’S, 
DOODLE'S Of TEXT FILES WITHOR WITHOUT 
FULL COLOR| YOUR CHOICE 
LOAD, REOISPLAY AND PRINT ALL SCREE! 
SAVED TO DISK AS KOALA'S, DOODLES OR, 
TEXT FILES, THIS INCLUDES ALL ORIGINAL, 
FLEXIORAW ANO SLIDESHOW FiLes, 
SAVES ALL SPRITE DATA PRESENT DURING. 
CAPTURE MODE, 
CONVERT ANY! TEXT SCREEN INTO AHI-RES, 
DOODLE WITH OR WITHOUT COLOR 
PRINT ANY SCREEN IN FULL COLOR (WITH A 
COLOR PRINTER) 
EXPLODE SUPPORTS DRIVE 8 OR 0 
LOAD AND AUN A PROGRAM FROM ANY: 
WHERE I'v A DIRECTORY WITHOUT TYPING A 
FILE NAME! (NOT JUST THE FIRST FILE) 

JUST ANOTHER SUPER 
READ ON! GIVE YOUR C-04 OR C-128 

THE SPEED ANO POWER YOU DESERVE. SPEEO AND POWERFUL 

+ LOAD ANO DISPLAY TO SCREEN ANY SEQ.0A 
PRG, FILE FROM ANYWHERE IN A DIRECT: 
ORY WITHOUT TYPING A FILE NAME 
EXPLODE! HAS A SUPER 005 WEDGE, 
A BUILT-IN UN-NEW FOR Basic. 
ONE KEY STROKE DISK DIRECTORY READ 
SINGLE SCREEN MENU (NO COMPLICATED. 
WINDOWS TO USE) 
ULTIMATE RESET... STOPS ANY PROGRAM 
INIT'S TRACKS, 
3 DIFFERENT WAYS TO RESET. OVER 20 DIF- 
FERENT FUNCTION COMMANDS IN STAND. 
‘ARO BASIC. OVER 20 DIFFERENT COMMANDS. 
INSIDE THE EXPLODE MENU. OVER 07 DIF- 
FERENT SPECIAL SCREEN FUNCTION COM- 
MANOS, 

‘+ A TOTAL OF OVER 50 DIFFERENT PROGRAM 
FUNCTIONS, 

THE EXPLODE! V3.0 CARTRIOGE WITH ALL THE 
ABOVE FEATURES WORKS BY ITSELF, OR WITH 
THE UTILITY DISK INCLUDED, 
THE EXPLODE! V3.0 UTILITY 015K COMES WITH 
ALL THE FOLLOWING FEATURES 
‘FULL DOCUMENTATION ON DISK. 
+ A SUPER LIGHT ANO MUSIC PAG. 
* 7 DIFFERENT Hi-AES SCREENS. 
+ ADOODLE TYPE DRAWING PRG. 

}OOTLE” A FULL AUTO-BOOT MAKER, 
+ THE WORLD'S FINST INTELLIGENT. SLIDE- 
SHOW. SHOWS KOALA'S, DOODLE'S AND 

IXT SCREENS IN AMY ORDER SAVED, 
+ A FULL 20 COLUMN FILE READER W/PRINT 
ouMP 

* AN EASY TO USE MENU PROGRAM 

OVEN 14 DIFFERENT PROGRAMS ON THE 
EXPLODE! V3.0 UTILITY DIBK ANO THE OISK 
COMES FREE WITH THE EXPLODE! v3.0 
CARTRIDGE, 

EXPLODE! V3.0 : 
SUPER CARTRIDGE presented by 

SOFT: 
GROUP 

INNOVATIVE SOFTWAnE FOR TINE COMMIGOOME COMPUTER 

STILL THE BEST 
DEAL AROUND 

AT: ony 

$343 
«© SUPER GRAPHICS DISK 

EXPLODES 
{040 «6.1 Utiry 

* GUARANTEED MINIMUM OF 16 UNIQUE 
KOALA'S AND OR DOODLE PICTURES PER 
DISK (SOME IN FULL COLOR), 

'» A BRAND NEW DISK EACH MONTH. 
'* ALL DISKS COME WITH DISPLAY PROGRAM 

PRICE $10.00 EACH 
sf 

[AVAILAGLE APRIL 15th 

MUS SUPER EXPLODE V4.0 w/HYPER SAVE and LOAD 
ICO” EVEN MORE POWER FOR THE 64 

* SAVE PROGRAM FILES 5 TO7 TIMES FASTER THAN NORMAL 
(100 BLOCKS TO DISK IN 10 SECONDS) 

‘* SUPER FAST DISK FORMAT (8 SECONDS) 
‘+ SPRITE MITE, GRAB AND PRINT SPRITES, SAVE TO DISK, 
TOGGLE ON OR OFF AT WILL 

‘* PLUS ALL THE POWER OF EXPLODE! V3.0 
SUPER EXPLODE! V4.0 

and SPRITE MITE 

PRICE $47.95 

‘For OPTIONAL DISABLE 

Number ready when or 

EXPLODE! V3.0 AVAILABLE AT FINER SOFTWARE DEALERS EVERYWHERE) 
ALL PRODUCTS (EXCEPT DISKS) CARRY A 90 DAY WARRANTY! 
IF YOUR FAVORITE DEALER IS OUT OF EXPLODELV3.0, YOUCANORDER 
DIRECTLY FROM: THE SOFT GROUP, CALL (312) 851-6687 OR WRITE TO. 
P.0, BOX 111, MONTGOMERY, IL 60538, 
€.0,0's ADD $3.09, ALL OTHERS $1.50 FOR S/H. 

"Above NEEDED to CAPTURE 128/40 column acroons only 
'C-64 OWNERS ONLY! Please Se 
located on bottom of C-64) 

SWITCH ADD $5.00 

BRAND NEW AMIGA 500 Only $299 or 
NEW C128D w/built-in drive $179 win 

trade-in of 64C Computer, 1541C Drive, 1902 Monitor, 1200 Modem. 

USED PACKAGE DEALS: 
Get a used C64 and a color monitor for only $235 OR 

a used C128 and a 1571 Disk Drive for only $369, 

GAC CPUWGEOS $179 1351 Mouse 

1280 w/buillsin drive $479. 1700 128k RAM. 

©1084 AGB 60 Comm $299 
— Disk On 

1581 3-1/2" Dri 

Star NX-1000, 144cps, 44cy 

Micro RVD Interta 
Xetec SR Interface 

6128 reptacement only $75, 

399 Avatex 2400ne 

We pay cash for new, used and damaged equipment 
‘LL for an instant price quote on 

‘of USED products vary, 
products af 

‘Add 4% for 
Prices shown 
(item compat 

WE CHECK FOR STOLEN CREDIT CARDS 

=uc= 

—c120— 

— MONITORS — 
10026 40/80 comp 

NEW! 1541-11 Drive. 
— PRINTERS — 

NLO, IBM/EPSON Com 
Full Line of STAR PRINTERS! Call for Price 

INTERFACES — 

— MODEMS — 
$95 Smartlink 2400n¢ 

$39 1764 256K RAM $129 

$109 1750.512k RAM $159 

$189 AGB 40/80 column $249 

$109 Excolerators FS0-2 $150 

$189 Aprotek Interface 
$199 C1670 1200 compatible $79 

2017 13th Street, Sulte A 
Boulder, CO 80302 

Computer Repeats, Inc. 

ae a 

Phoenix BIOS. 15x 
ports, Clock/Calendar. Only $1199" 
‘Options: Monochrome monitor $98, CGA color monitor $248, EGA col 
Hard Drives: Miniscribe 30MB w/XT cont. $369 20MB w/xT cont $249 installed 

We Accop! Master Card/VISA/American Expr 

BRAND NEW AMIGA 2000 Only $1399 
with trade-in of Amiga 1000. 

cea cpu $99 C128 CPU $199 vicz0 CPU $39 
1541 Drive $119, 1571 Drive $189 1660300 Modem $29 
EAC CPU w/GEOS $135 16701200Modem $95 1600300 Modem $25 
61802 Monitor 5149 Okimate 1Ocolor w/PIPS109. Gemini 10 Printer $119. 
Monitors trom $49, MPS 801 Pr $72 VIC 1828 Printer $70 

atte $19 Hundreds of software selections and books 

18M XT isa rogisterod trademark of International Business Machines. 

(303) 939-8144 
MAIL ORDER DIVISION 

nd C.0.0. 

BRAND NEW C1541-II DRIVE or 
NEW C1581 3-1/2” DRIVE $129 

with trade-in of 1541 Disk Drive. 

PC COMPATIBLES 

18M XT COMPATIBLE — Color (CGA)/Mono graphics card, 4.77/10 MH, Turbo 0088, 
Phoenix BIOS. More than 2x as fast as ine IBM XT, 640K RAM, 360K Driv 
Printer/Modem/Game ports. Clock/Calendar, Only $625° 
IBM AT COMPATIBLE — HEGA/EGA/GGA/Mono graphics card. 8/12 MHz Turbo60206, 

jast as he IBM XT, $12K RAM O-wail, 12 MB drive, Printer/Mogem 

monitor $439 

We want to trade for YOUR EQUIPMENT! If your 

‘working condition. Shipping/handling is based on 
Actual weight of order and will be added toall prices 

COMMODORE/AMIGA 
and ATARI ST/XL/XE 

a and Accessorie: 



Classified 
SOFTWARE 

FREE SOFTWARE for C-64, C-128, IBM & CPM 
send SASE for info (specify computer) to: 
PUBLIC DOMAIN USERS GROUP 
PO Box 1442-A2, Orange Park, FL 32067 

FREE PUBLIC DOMAIN SOFTWARE - Request 
free catalog or send $2 for sample disk and 
catalog (refundable), C64-128 CALOKE IND., 
Dept. JK, Box 18477, K.C., MO 64133, 

More than 200 great ML routines for 64 and 
128, ready to add to your own programs, in 
COMPUTE! Books’ MACHINE LANGUAGE 
ROUTINES FOR THE COMMODORE 64/128. 
Explanations, uses, commented source code, 585 
pages, $18,95. Check your local bookstore or call 
(800) 346-6767, 

THOUSANDS OF PD PROGRAMS FOR 
64/128! We have Games, Utilities, Music and 
much more! For information write: Lightspeed 
Software, POB 7037, Chesapeake, VA 23323 

RENT 64/128 SOFTWARE! 100's of disks. 
Lowest prices. No deposit or fee, Free 
catalog. Centsible Software, PO Box 930, 
St. Joseph, MI 49085 (616) 982-0327 

COMMODORE: TRY BEFORE YOU BUY. 
Best selling games, utilities, educational 
+ classics and new releases, 100's of titles 
Visa/MC, Free brochure, RENT-A-DISC, Frederick 
Bldg, #345, Hunt’n, WV 25701 (304) 529-3232 

64/128 FINEST PUBLIC DOMAIN PROGRAMS 
Pretested quality programs * Most $1.50 * 
+ On Disk * YOU pick the programs that YOU 
wantl!! Free diskfull of programs with first 
order! For a list + Description send SASE to: 
JLH Co, Dept. G, Box 67021, Topeka, KS 66667 
64/128 EDUCATIONAL P.D. SOFTWARE 
By grade level and subject, ie K-3 math, 
K-3 English, 4-6 math, etc. Catalog $2 
PSL Inc,, Box 750 A, Old Bridge, Nj 08857 

PUBLIC DOMAIN SOFTWARE FOR C64/128 
100 programs only $10 or 260 programs 
for $25 or $2 for catalog (refundable) 
MERIT, Box 114 A, Spotswood, NJ 08884 

64/128 SOFTWARE. | MUST SELL MY 
ENTIRE collecton of games, business & educat, 
Beran Cost $35 ea. Sell for $7 ea, 

irst $250 takes all 50. 713-660-8959 

20 DS "SUPER STUFF” PUBLIC DOMAIN 
DISKS. Only $22.00 postpaid. 40 sides full! FREE 
BARGAIN CATALOG. VISA/MC/CHECK/ 
COD. MGH Software, Box 645, Bayfield, WI 
54814, 715-779-5600 

‘THE BUSINESS CARD DESIGNER FOR C128 
Graphic/Font Designer, Printers with 
Ultra-high resolution, SASE for free 
samples & info, $24.95-Business Cards, 
P.O. Box 681, Osburn, ID 83849 

Rat 
fates, 

Terms: Prepayment is 
‘checks payable to COMPUTE! Publications 
letters and spaces between words, 
telephone numbers. Orders will not. 

25 per line, minimum of four lines. Any otal ofthe first line set In capital letters at no cha Per line (or boldface words, or $50 forthe entre ad set in boldface (any number 

acknowledged, Ad will appear in next avail 

| FILE 128 $29. 
Fast C-28 80 column Darabose Manager. 
* Dotobose Templates «Ful Docume tion + 

1 Graphs * ON 

FulHfeatuted version of a classic computer 
lgome. 80 column grophics and sound. 
MAIL CHECK OR MONEY ORDER TO: 
(Add $2 postageihandiing) 

P.0. Box 80546, San Diego, CA 92138-0546 

ATTENTION COMMODORE 64 & 128 OWNERS 
Quality software at affordable prices, 
Send $1.00 for info to: Rising Sun S/W 
1219 Tedrow Rd,, Lakeland, FL 33805 

C-128 HOME BUYER'S INDICATOR. 
Estimates qualifying ratios, closing 
costs, amortization, & more, Send $19.95 
to; MZA inc,, PO Box 1002, Hockessin, DE 19707 

COMPLETE GOLF HANDICAPPING SYSTEM 
FOR Commodore 64, Menu-driven, reports, 
prints cards, $39.99. Handyscore, Box A101, 
Findlay, OH 45839 (419) 424-1986, 

FREE SOFTWARE for C64, Send 1 stamp for 
Catalog. Games-Educ-Home-Business-Music 
Utilities. RVH Publications, 4291 Holland 
Road, #562-G, Virginia Beach, VA 23452 

WordStar™* 2,26 For C-128 $39.95+$4.50 
p/h. Public Domain Software Copying Co. 
33 Gold St., Ste. L3, New York, NY 10038 
“™MicroPro®. 800-221-7372 

MISCELLANEO! 

MAKE FAST EASY MONEY STUFFING 
ENVELOPES, How many can you fill for $1 each? 
Eam even more with home computer! Send SASE 
to PAC Datg, POB 9721, Richmond, VA 23228, 

COMMODORE PARTS AND FLAT RATE 
REPAIRS: C-64/$45, 1541/$50. P/S New $19,95, 
P/S Repairable $34.95, SX-Trans $24.95, Call for 
other parts é repair prices, 
DAVE TAYLOR ENTERPRISES, 915-694-9454 
3325 W. Wadley #B-20, Midland, TX 79707 

Now Commodore Qualified Repairs! 
C64:$45, 1541:$50, SX64:$65, C128:$50, 1571:$55. 
Buy Sell Trade New/Used - Fast Service! 30 
day wnty! Mom & Pop's Computer Shop, RR2, 
Box 119, Cainsville, MO 64632 (816) 872-6311 

CALL THIS BULLETIN BOARD SERVICE 
for thousands of downloads & great 
adult boards. Call 718-377-4597. 
300 - 1200 baud. 

1987 Haynes Index for COMPUTE!'s Gazette 
Find any article, tip, program, review 
FAST! Send $7.95 (CA res + 6% tax) or 
write for more info: Haynes Publishing, 
9420 Reseda B1, Ste. 422E, Northridge, 
CA 91324, Satisfaction Guaranteed! 

COMPUTE!’s Gazette Classified is a low-cost way to tell over 225,000 
microcomputer owners about your product or service. 

se. Add $15 
+r of lines.) Inquire about display 

wired. Check, money order, American Express, Visa, or MasterCard is accepted. Make 
Form: Ads are subject to publisher's approval and mast be either typed or legibly printed. One line equals 40 

lease underline words to be set in boldface, 
Genera information: Advertisers using post fice box pubes in thet als mus supply permanent address and 

fable ssue after receipt. 
Crosing: 3rd of the third month preceding cover date (ep, June issue closes March 3rd). Send order and remittance 

to; Kathleen Ingram, Classified Manager, COMPUTE! Gazette, P.O. Box 5406, Greensboro, NC 27403. To place 
an ad by phone, cali Kathleen Ingram at (919) 275-9809. 

Notice: COMPUTE! Publications cannot be responsible for offers or claims of advertisers, but will attempt to screen 
‘out misleading or questionable copy. 

HARDWARE 

COMMODORE REPAIRS. 
COMMODORE CHIPS. 
COMMODORE/AMIGA CHIPS. 
DIAGNOSTICS,,.See our display ad this issue. 

THE AMAZING NEW 
VOICE MASTEL. 

539.95 5 

Junior 

++ TURNS 

YOUR COMPUTER 

INTO A TALKING 

AND LISTENING 

SERVANT... 
Got speech output and voice recognition fa ONE product, Voce Mater 608710 ‘hia whine command odded to BASIC ‘muse bonus Wh You wile and cory om fone by whsting tho fone United ures forkn education practi appicatent ‘Damo program neuded free ony $39 95 ncuctng sohwore ond ‘moral APoterved price peormantce breonTo0 
1O.OROKR BY MAL nckide 4 shipping & handing (# Canada $12 ‘veneo!) per crder Vina, Marler phone roe" Occeplecd ‘Rrolobie or 84/126 ond Atl 800/808 130% Specty whan Groe%ng. 30 day money Dock guarantee, one year warany, Giter eenanced voce /0 systems ore avaiable fot Conrado, 
‘Apple ond eM computor. 

Coll or wiite today for FREE Product Catalog 

COVOX INC. (503) 342-1271 
675 Conger St., Eugene, Oregon 97402 

WIN THE 
LOTTO 

WITH YOUR HOME COMPUTER! 

Use your home computer and Soft- 
Byte's amazing new “Lotto Program” to 
get more winning tickets. 

In just seconds this software analyzes 
past winners and produces a powerful 
probability study on easy-to-read charts. 
With a single press of a key, you'll see 
trends, patterns, odds/evens, sum totals, 
number frequencies, and much more. It 
also includes automatic number wheeling, 
instant updating, and a built-in tutorial, 

Ask your software dealer. 
APPLE, IBM, and Commodore 
Atari, Radio Shack 
Macintosh (requires M/ $29.95 
Back up Copies » $3.00 

‘Add $2.00 shipping and handling. Credit card 
orders approved by phone and shipped same day 
Make checks payable to SOFT-BYTE and mail to 

P.O. Box 556 Forest Park 
Dayton, Ohio 45405 

513: 
PP sore. 278-110 
meyte = 

ae | 

$24.95 
$21,95 

basic) 
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THE COMPUTER SATISFACTION GUARANTEED Render Service Number/Adveriser Page 
& CUSTOM MADE TO FIT 102 Abacus 39 REFERENCE BIBLE > Mav ates vn avstane 13 seen & Z EXTENDS EQUIPMENT LIFE 198 Actonsoh V1.2 for C64 or C128 in 64 Mode 1 Chece of Cel Uoht Ton or Brown Ie A ‘S 

i COMPUTERS PRINTERS AM Re v2.0 for C128 and 1571 Drive Geum dce4c 900 Esko sh1000..1300|| nbc Sos 8 
omen 13.00 ol Soman 

LANDMARK TCRB consists of the entire King botni (can) ‘300 Goh B81 nn 9800 |] 149 Compaaby 0 
James version, individual verse references, Words of Wr fatos han ial 2a oy pee en 13.00 |] 43 compuaoa 3 
Christ in color, and a Concordance of 3300+ words! Keyboard only ........ 7.00 Epson JX 80 13.00 144 Computer Direct 36-37 

Aor! BOOKL, 130KE "10.00. Epon FX 88/108 13.00 |] 118 Gorter Repeat ne ite 
+ CONDUCT SEARCHES of the Bible! fein apes Mp etal 448 Sul comptes et 
+ MAKE TOPICAL FILES copying from Bible 18M 5051 Keyboord 8,00 ©/DPS 1101 f i 
text and Search results also adding your own {BimensionsRequied Py inaiasasarat 
comments! Your LANDMARK files can also be eR Cie) 2 
converted for use with other programs like DEELEY ES: % 
Paperclip and GEOS (with Writer's Workshop!) G3 a4 
+ KEEP YOUR OWN PERSONAL BIBLE by 9.00 a2 
ouilining text in color, adding notes or comments, 8:90 tern otis 
create supplimentary study files, even reference 0 CM-141 (C1802) ...19.00 | | 128 MIBRO Compa 107 
Rpunn dies cen oesal : Heo Cieza Magnye 46'1g.00 || 18 Mee Mead Een "3 

Atori 1050 8.00 190 rate ry Grant 19g 

AGOOD Bible Program with your computer can PRINTERS, Princeton (Stat 131 PAVY, Software 158 
GREATLY ENHANCE yout suudy of the Bible! 1535/mn 40.90. Thompion Cm 365 133 ocean Baa Pros i 

' 1300 Toxan (Stale Model) 19.00, pw’ Prnier Sipps Cur Brocsite axa owt Bat exe tee) 8.1 3 treo eis Wt 
. Fonotonie 1090/91 18.00. Zenith (State Modal) 19.00 || 434 Schnader Systane M3 

LANDMARK TCRB is $164.95 Okidata 120/192 «18.09 140 Son Grou HH Skate wee eee oe : Epion LXB0/C-1000. 13.00 including clack tutovt Stars Sport hrwrana ont 
CALL or WRITE for our FREE Brochure! rer by ing MAE MODEL wd OR CHOKE A BOW in 138 Sipe its Syme 2 check or maney order plus $1.50 per item ($4.50 max) shppiog ond hasdliog fC Ec A 
P.A.V.Y, Software P.O, Box 1584 J] | | MM: lst (> bal tA, 2 Fog 38/ten | | ea ere corpr Eres ‘i 
Ballwin, MO 63022 (314) 527-4505 DIMENSIONS. SEND YOUR REQUIREMENTS $44 Tas Com. he BH 
DEALER INQUIRIES INVITED! FOR Ou Low Price UoTES, eit 

Crown Custom Covers “a 
24621 PAIGE CIRCLE DEPT. A 7s LAGUNA HILLS, CA 92653 8 

(714) 472.6262 a 

oe 

| FACTORY AUTHORIZED 

COMMODORE REPAIR CENTER 
1-800-772-7289 

wal ULTRABYTE 
DISK 

NIBBLER 

POWERFUL NEW GCR NIBBLER (312) 879-2888 IL 
CER Sa LECAD SE EN eosais FOR COMMODORE 64 and 128 (in 64 mode) 

eee Peat a ap 99.95 * Automatically copies most disks in 2 minutes or less 
C128 Repair sown. 64.95 Aina ae ‘ including variable density and rapid locked protection 
LStReonanen a oaigg | .|Renalt esses 149.95 105 new parameters to make unprotected copies of 

329) Printersis CAI recent disks, Send stamped envelope for list 
1541 Repair ...... 79.95 monitors 
1571 Repair ...... 79.95 Other Equipment .. 

CALL BEFORE SHIPPING 
PARTS AND LABOR INCLUDED 

FREE RETURN SHIPPING 
(APO, FPO, AiR ADD $10.00) 

24-48 HR. TURNAROUND 
{Subject to Parts Availability) 

Copies up to 40 tracks using 1or2 1541 or 1571 
drives. Copies both sides on 1571 
Copies itself (for this reason, no refunds given) 

SPECIAL — BUY A NIBBLER V4.0 AND GET 
YOUR CHOICE OF A FREE $14.95 PROGRAM 

$39.95 plus $4.00 shipping 

. Disk Surgeon V2.0 -- new disk utility 

I 
| 
| 
‘| 
| 
| 
[Alignment . 
| 
| 
‘| 
| 
| 
| 
| 

$14.95 | 30 DAY WARRANTY | ON ALL REPAIRS 

COMMODORE PARTS 
. Ultramall -- mail list and labels. 
Handy-Capper -- race handicapper ....... 

both for 
$14.95 

both for |. McMurphy's Mansion -- text adventure 
Soluware -- solutions to 10 adventure: $14.95 

( Above may be ordered separately for $14.95 plus $4.00 
shipping. Foreign orders add $2.00) 

Callt, add 6,5% ($2.60) sales tax. 
Payment must be in U.S, funds 

C-64 Power Supply . 
128 Power Supply .. 
C-64 Over Voltage Sensor . 

] 
‘| 
‘| 
| 
Other Parts 

| 
‘| 
| 
I 

‘| 

{Plus $3.00 Shipping/Handiing) 
Alll parts for Commodore equipment usually In stock 

For Parts Call (312) 879-2350 
Dealer Discounts Available 

TEKTONICS PLUS, INC. 
150 HOUSTON STREET 
BATAVIA, IL 60510 
AND SAVE 

SY 

UPDATES - Return original Ultrabyte 
shipping. Foreign add $2,00. No tr 

To order, write or call 24 hr. order line. For info. write. 
ULTRABYTE (818) 796 - 0576 

P.O. Box 789 LaCanada, CA 91011 USA 

a DEALERS & DISTRIBUTORS WANTED 
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Introducing ThunderChopper, the new standard of excellence in helicopter 
simulation! ThunderChopper combines SubLOGIC graphics technology 
with strategies and tactics by Colonel Jack Rosenow, USAF (Ret.). This 
simulator truly was a labor of love for the Colonel: 

“I'm a chopper pilot with over 9,000 hours of flight time. Let me put you atthe 
controls of an advanced Hughes 530MG Defender. No other helicopter 
simulator is as responsive to your control input, or as satisfying to fly. Start 
yourself out on the flight training grounds. My concise documentation will 
have you flying in minutes. 

“Once you've attained a level of flying proficiency, you're ready to train for 
one of the most important duties a helicopter pilot can perform - the location 
and rescue of downed pilots. 

“After you've mastered flight and rescue techniques you're ready for 
combat. Multiple scenarios let you test your skills under a variety of combat 
conditions, Escort ground troops through enemy territory. Or rescue the 
survivors of a major sea battle. You'll have to become adeptat selecting and 
controlling your ordnance, and at using sophisticated electronic weapon/ 
defense systems to locate, identify, and destroy enemy targets. 

“ThunderChopper is the most realistic helicopter simulation you'll ever fly. 
Try ThunderChopper - the excellence comes through.” 

Colonel John B, Rosenow, USAF (Ret.) 
President, ActionSoft Corp. 

See Your Dealer... 

Or write or call for more information. ThunderChopper is available on disk 
for the Commodore 64/128 and Apple Il computers. For direct orders please 
indicate which computer version you want. Enclose $29.95 plus $2.00 for 
shipping (outside U.S. $6.95) and specify UPS or first class mail delivery. 
Visa, MasterCard, American Express, and Diners Club charges accepted. 

© 1987 ActionSott Corporation +$29.95- 
3D graphics and special etfects courtesy SubLOGIC Corp. i 
Commodore 64 and Commodoro 128 are registered trademarks ot | Better Engineering at a Better 
Commodore Electronics Ltd. Price 
Apple (s a rogistored trademark of Apple Computer, Inc. 

igh enemy 
territory - search and destroy 
enemy targets 

Colonel Jack papvided the 
Strategy and tagtics for 
ThunderChopp¢@r 

GENERATIONS AHEAD IN STRATEGY ACTION SOFTWARE 

201 WEST SPRINGFIELD AVENUE, SUITE 711 
CHAMPAIGN, IL 61820 (217) 398-8386 



Get Results 
ven software and books from Abacus. with pro 

Super Pascal—Get the fastest and 
complete Pascal for your computer. 
Super Pascal is a full implementation 
of standard Pascal. Extensive editor 
features search, replace, etc. Even add 
machine language routines with the built- 
in assembler. Fast graphics library. C-64 
version has high-speed DOS for faster 
access. More than just a compiler— 
Super Pascal is a complete system 

that gives you programming results. 
C-64 $59.95 C-128 $59.95 

new! 

BASIC Compiler—Now 
anyone can make their BASIC 
programs run faster! Easily 
converts your programs into fast 
machine language or speed 
code. Even speed up programs 
written in Simon's Basic, Video 
Basic etc. If your program walks 
or crawls, give it speed to RUN! 
C64 $39.95 C128 $59.95 

Please note our new address and phone numbers 

Abacus 
Dept. G1 » 5370 52nd Street SE + Grand Rapids, MI 49508 

Phone 616/698-0330 + Telex 709-101 + Telefax 616/698-0325 

Call or write today for your free catalog or the name of your nearest 

dealer. Or you can order direct using your Visa, American Express or 

MasterCard. Add $4.00 per order for shipping and handling. Foreign 
orders add $12.00 per item. 30-day money back guarantee on 
software. Dealer inquiries welcome—over 2400 dealers nationwide. 

Cadpak—The professional design tool. 
Enter simple or intricate drawings with 
the keyboard, lightpen or 1531 mouse. 
With the flexible object editor you can 
create libraries of furniture, electronics, 
etc, as intricate as screen resolution 
permits. Zoom in to do detailed work. 
Produce exact scaled output to most 
printers in inches, feet, etc. Get design 
results fast with Cadpak and your 
Commodore® computer. 
C-64 $39.95 C-128 $59.95 

GEOS 
Tricks & Vips 

GEOS"™ Tricks & Tips—A 
new book with something for 
everyone. Contains over 50 
tricks and tips that you can use 
everyday. Converts any word 
processor file into geoWrite 
format; edit existing GEOS fonts 
or create your own; Write in 
machine language or explore the 
internals of GEOS. $16.95 

TextPro Amiga 

8 peekaitont Amiga is the profes: er ate: Aulomat Creation of table of content locker. Merge graphics into text. Much mors re. DataRetrieve Amiga is Sots up in minutos, Pass Complex searches, Very 
AssemPro Amiga processor, 
Reassembier. 

Commodore a Amign eee sa regi GEOS isa tasers 

‘Open the der to he future in programming 

he 

y 

Super C—You can now develop 
software or just learn C on your 
computer. Easy-to-use and takes full 
advantage of this versatile language. 
Produces 6502 machine code and is 
many times faster than BASIC, Includes 
full-screen editor (search, replace and 
block operations), compiler, linker and 
handbook. Libraries for graphics and 
advanced math are included. Whether 
you want to learn C, or program in a 
serious C environment for your 
Commodore, Super C is the one to buy. 
C-64 $59.95 C-128 $59.95 

‘S a full-function 

is the © Powertul, and easy-to-use database, 
flexible, 

Disass Conditional assembly. s sae 
write for your free Ami e Amiga sottwe Sof 

001 
ftware and books coming sont 

e9\stered trademark : E of Co ed adomark of Coren 220" Buccs ig ‘atk ot Borkoley Softworks, I 

word processing packago, Easy-to. 
USe, fast and pow /ortul—with a su prising number of extras, $79.95 

sional word processor, WyYsiwyG Is and index. Expand. 

m Bid Security, Large capacity, Performs 
$79.95 

the Amiga's 68000 

$99.95 


